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SECTRIC LIGHT. __CENTRAL -STATIONS 


and PRIVATE INSTALLATIONS fitted complet. 


& CONTINUOUS CURRENT 
MACHINES—KAPP’S PATENT. 


if The KAPP “CENTRAL STATION” DYNAMO. | Pais, Terminal 
a Arranged for Direct Coupling or Belt Driving. & bad | INSTRUMENTS, 
| KAPP-WILLANS” COMBINATIONS. € LIGHTNING 


Two-Pole, or Multipolar Type. || 


 BROCKIE-PELL,” for 


Sole Makers of Higgins’, 
| “CONTINOUS and ALTERNATING Bichromate. Leoclandhe, &o., &c., | 
CURRENTS, Zine and Carbon Plates, 


PARALLEL or SERIES WORKING. 
‘SINGLE or DOUBLE CARBONS, 
FOCUSSING or NON-FOCUSSING. 


AGGUMULATORS. 


The “ D.P.” Latest 
IMPROVED DESIGH, 


ADS. __ SUBMARINE, UNDERGROUND, 


Wi ine LAMPS. 


ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS, 
SHACKLES, &c., and all descriptions of the 

ordinary form, in Porcelain or Brownware. 


CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 

TELEGRAPH CABLE FACTORIES and YERSSELS, 

including Stranding, Closing, Tape, Yarn & Compound 
Serving and Rubber Covering Machines, &e. 

PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 

meters, Bow and Stern Gear, Cable Tanks, Telegraph 

_ Buoys, Grapnels, Gentipedes, Mushrooms, Rope and Chain 

| Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 

Jointing Tools, &e., &e., Steam and Hand Wire Sounding Machines 

| for Deep and Shallow Water. | 

Sole Makers of TROTT & HAMILTOWS PATENT GRAPHEL ROPER Fr 

{ 


| AERIAL, ‘TORPEDO, 2x2 HIGH RATES 

ELECTRIC LIGHT CABLES OF DISCHARGE. 

i and INSULATED LEADS 

i’ POLES, INSULATORS, | 
12 FITTINGS, &c., for TELEGRAPH, | 
| : TELEPHONE and 


| of INSULATION 
UEDERGROUND MAINS. 


and TROTT & KINGSFORD'’S PATENT INDICATING GRAPHEL. 


TELEGRAPH PLANT AND MATERIAL. 
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SILVER MEDAL, INTERNATIONAL ELECTRIC 1008) 


Covered WIRE and pal | Electric Light 


"YULCANIZED IN DIA-RUBBER 


OF EVERY DESCRIPTION. 
BEST QUALITY AND VALUE. PROMPT DELIVERY. 


FOR TOWN LIGHTING. 


Glectrical Wire and Cable Wakers, | 


LONDON: 10, ) HATTON GARDEN, EC 


18, ST. "ST, EC. 


"LIVERPOOL. GLASGOW. 


ENGINEERS & CONTRACTORS 


“MANUFAOTUBERS OF 


ELECTRIC LIGHT FITTINGS: 


= Bells, Indicators, 
UGHTNING CONDUCTORS, 


SPEAKING TUBE FITTINGS, 
SEND YOR ILLUSTRATED LIST, PORE FRE. 


ELECTRIC LIGHT ENGINES 


Over 250 Installations 


ies SHIPS, WAR VESSELS, FACTORIES, MANS 


AND CENTRAL STATIONS, 
 HAVEOBEEN ENGINED BY 


Brom 29 to 900 LILP. winds. 
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Inventions Exhibition, 1886, GOLD MEDAL tor Machinery, SILVER MEDAL for Cables 


CABLES AND 


. use for Electric Light Engines, Send for Lists. 
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DESIGNS \MADE: FOR THE TRADE. 
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a “INSU LATED ‘WIRES. 

Al KINDS OF WIRE FOR TELEPHONE, THLRGRAPH INSTRUMENT à ELECTRIC BELL 
I 
| HALIFAX. ENGLAND. 
4 ANY WIRE on it | 
CHARCOAL SHEETS, PLATES. TRANSFORMER STAMPINGS À | 


IRON AND STEEL, 
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E ths most Machinery for Electric Wire 


-FROM 86... 


ANODES, AND 60! COMPLETE OUTFITS. ‘THE BERASTEIR 
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Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA, 
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‘Tamers, Curriers & Leather Merchants, 
ROAD WORKS, | 


inthe rame Department forthe Colonial and Indian 


FOR DRIVING THE MACHINERY IN THE ELECTRIO LIGHT 
DEPARTMENT Of THE . 
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iashinery in the Electric Light Department of the International Inventions Exhibf- 

previously attained 
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UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


from Horse Power in ONE only: Also SPECIAL 
DOUBLE Oylinder Type up to 300 


RUE, 
~ BOONOMICAL. 


High Class 
Testimonials, 
& 
“WITH EVERY ENGINE, 


GOAL OIL OR = 
WATER GAS. 


| SOLE. MAKERS» is iva 
DICK, KERR & Co, Limited, London, Bristol, “and Gl 
LONDON SHOWROOM :—76, Queen Victoria, Street,’ EC. 
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EON: BH, ALDERMANBURY, 


& G ent) | 
rhiol FREE OF CHARGE upon the. of the Edison Patent 
2) THOUSANDS. SOLD. UNIVERSALLY APPROVED.<2 

| 

AMPERE GAUGES, suitable for installation work 0°25 to 500 Amp: | 
= work, or as Laboratory Standards, use no current = 

Ç «have no temperature error, to measure ‘Oto 100,009 Volta. 
=, » -*ENGINE-ROOM VOLTMETBR, with large Scale Divisions >. 
n MARINE Oo" PORTABLE YOLTMETER, suitable for Ship installations. 
SEW SUPPLY METER, comprising INSPECTIONAL AMPEREMETER; “range from 1 to 200! 
All these They are very portable and req 


JAMES? WHITE 16 20, Cambridge St,,G 


“ILLUSTRATED PAMPHLET, may hd Pout on 1 Naa LAC RACE 
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WESTERN BLECTRICAL “WORKS. "BRISTOL, 


WIMSHURST INFLUENCE E__FLECTRIGAL AL MACHINES 
and Indicators, Automatic Gas Lighting . 

4 ‘pee Conductors supplied and 

Compe List Post Pree 
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city of other Water Wheels of same li Hd.inft, HP. effect 


PROPORTION ATELY HIGH EFFICIENCY AT PART-GATE. 


| 
| over 500 ELP., are at work 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec- 
tric Smelting Company,’ 
N.Y., and Two 19-tn6h ! 


DYNAMO, for the Aspen 


Double the Capa. 


iin, ee 18°06 ee 30°17 ee “8932 
«… 8635 .. "S080 
.. 1841 .. 4900 .. 
- 1790 .. 6808 .. ‘8584 
S0in, .. 165 .. “8676 


together with its nicely-wo gate, and simple, strong, and durable 


material.—State 


and send for eatalogue to 
LIC NELL, 16, Mark Lane, LONDON, E.C. 


PATENT SHORT: ARO LAMPS, 
HORIZONTAL DYNAMOS. 
VERTICAL 


ENGINEERING 


BRADFORD, 
CONSULTING, ELECTRICAL, Y% 


Blow speed, Sparking, 


‘MECHANICAL 


ELECTRO MOTORS. 
ELECTRIC MINING PUMPS 
ELECTRIC LAUNCHES. {7 
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ENGINES, FOR LIGHT. æ| | 
| | | | i | 
* | he Beil. 
|  SPEC Llarres, t.Autoriatio. Fire Alarms, 
| , an t for” Billiard 
Fire’ Stations,“ General Electric Lighting. 
| TES E APPLIOATI | 
| | | « = a APP Li è 
Telephone No. 3848. sé | 
2 | 
LU 
| | À . + * . 
0. | SIYER MEDAL, SILYER, | 
1 | Némcastle Exhibition, PARIS EXHIBITION, 
| SUNBEAM’” * ON 
INCANDESCENT Lamps “OR 
London Address 000 ( P 


PHOSPHOR BRONZE 
CASTI NAS, 


for Springs, Ropes Soren, NC Wire of Great Tensile Strength 


Rods, Sheets, Bearings, Bushes, and High for Telephone 


‘BEWARE peers IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS, 
RELD WHO 


12, Wharf Road, City Road, London, N., | | 
. TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS , ”) è 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. | | 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &c. | 
FITTED WITH ENGINES AND PUMPS COMPLETE. 
| REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &e. 
Makers of Radclifle's Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 


| Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description, = 
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F A. Scott : eee oe. 
& Sons (Boxee & Kent … 
Age lamps. Telegraph 1 
th | & Co. 19 Woodhouse & Rawson Uni ~ 
| Poole & White Bup. 18 .. 6 
one | Woodhouse Rawson United … Gent. Elec LA. (6. Binswanger) Sup. 8 
| United Asbestos Co. | Poole & White apt 18 
‘and Valuers. oodhouse & Rawson United 
ther Price & Electric Light Fittivgs. 
| | © Indis-Rubber Co... ... | 24 Brompton Elec. Fittings Co. Sup. 3 
Johnson & eee eee I Dorman eee Co. 7: eee 
Jars.—J. Bourne& Son ... 16 |  SenkElec. Co. Binswanger) my, 8 
Bells.— aiste Switch  . 
General Hise. Sup. 12 | 
Poole & White eee 18. B & 8 Sup 10 
Woodhouse & Rawson United... 16 Walsall 8 
| .—John White & Sons 7 Woodhouse & Rawson United 18 
Crosby Lockwood & Som Sup. 12 G. E. Belliss & Co Sup. 2 
ring Browett, Lindley & Co. .., 2 
Spon . Sup. 12 | . Sup. 
| “Cabinet Work.—W. M. 4 3 Greeny Batley 
Bronze eee 10 9 
| Contract Wiring. 
‘aa Sandy & Easter ... ... Sup. 10 bey & 20 
1G. Austin & Myers .. 19) Ha 
‘ Gilcher Electric Light & P. Co. 16 
4% | es .… 
Laurence, Scott & Co. ... : 
F. M. Newton & Co.  … be 
C. À. Parsons & Co. |... 
r’s Electrical 8 6 
Ernest Scott & Mountain abe 12 
Woodhouse & Rawson United ... 13 Poole & White ... .i.° Sup. 13 


Ve BRAZENOSE ST. 


| INDEX. ro ADVERTISEMENTS. 


MANCHESTER, 


race Electrical Engineers, &c.—Cont. ‘© | 
Crompton Home Elec. 8. Co Ernest Scott & Mountain 


Engineers ant Contractors. India-Rubber. | 


D. Moseley & ‘Sons ? phe” 
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Rallway Signals —-Saihy & Farmar 
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announcements are ordered for a series, are entered under any one in this free of 
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see, 
International Electric Co...  … 

"King, Mendham & Co. 8 


J . Pitkin ee eee 
Poole & White ...  ... Sup. 
Richard Fréres LL Sw. 
-Julius Mfg Co. ee Sup 
Electrical Company ... 
Jas. White...  . 
Woodhouse & Rawson United 
Mica.—-F. Wiggins & Sons ... 
| Motors, 
= Cuttriss, Wallis & Co. see 
Electric Light.& P.Co. 16 
Patent ts.—H. ee 3 
J..G . Sup. 10 


Pole Finding Paper. 


Aird (Wrought tron & Steei) 


Porous Cells,+J. Stiff & Sons: 


Square Drilling Machine Co. . 21 
Tubes.—Joseph Aird ... 
Tarbines.—F. Nell ... sab 
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Taylor, Tunnicliff & Co. Sup. 
Woodhouse & Rawson United ... 
Elecl. Standardising, &c., Inst. Sup. 
Screws.—Davis & Timmins ni 
Stampings.—Harold & Jenkins Sup. 
Tel h Engineers. ah 
Tele Factory Sur. 
Johnson & Phillips 
Telegraph Mfg. Co. eee Sup. | 
à Phosphor Bronze Co. « 10 
Gola, Sup. Ww use & Rawson United... 138 Woodhouse & Raweon 
Tron and Steel.—Turner Bros. ©... 6 | Wire (Uncovered).—Davis & Timming22 _ 
à Elec Pp HE eee 16 Lead Ramsden, Camm & Co. x 
oat India-Rubber & Telegraph Works C ubricants.—W- H. Willcox & Co... Wire Covering Machinery. | 
Johnson & Philipe | Magnet P. Wall... Rarraclongh & Co. … 6 § 
Scotto, | Electricians. Wood Casings, | 
4 À on & Cooper 23 | Tele. Factory Sup 
Phipps& Dawson ... 12 re t & Richter … Sup Bi. 
Parsons & Co. Croggon & Co. … 2 | 
! L Dorman & Smith... 


‘ELECTRIC LIGHT FITTINGS. 


INTERLOCKING THE LOCK AND BLOCK.. 
and fronght into Beastial fines by Menara, RAZRY 


SAXBY & FARMER, Railway Signal Contractors Road, KILBURN, LONDON, ol 
f Rathoay Signals, Cabin, Block Instrument, and Signal Werk of and 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER 


Devote special attention to 
STRAM ENGINES AND TT REQUIRED FOR ELECTRIC LIGHT | INSTALLATIONS 


PARIS EXHIBITION; 1889, 


Compound Fixed | 
Er Engines and Boilers. 


sellable te the LER for their Steam 


DAVEY, PAXMAN & CO. Engineers, 
Lonpon Orrice: 78 [late 189], QUEEN VICTORIA STREET, E.C. 


THE BRUSH ENGINEERING 


SINGLE CYLINDER AND COMPOUND ENGINE 


Efficiency, Simplicity, Durability, Extra Large Wearing Surfaces, | 
Lubricating Perfect Accessibility for Spee 
From 6'6 I-&.P. upwards. 


+ | i" | Works: LAMBETH, LOUGHBOROUGH AND VIENNA mn 
=a Head Office: 112, BELYEDERE RD., LAMBETH, S.E. 


THE PATENT 


BEAD RAY DIFFUSER. 


ELECTRIC LIGHT 
WITHOUT @ 
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CITy or 
Will fit on to any existing electric lamp DOES NOT 
b sim i A screw. D a ; 
y simply turning DECREASE THE LIGHT. PEUR ae 
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ACORN SOCEETS 


EVERY STYLE OF LAMPHOLDERS — 
| (Under License from Edison & Swan). nat 


“STORE HOLE AND BULKHRAD LAMPS, 


PORTABLE LAMES 


‘ALL KINDS). OF “SHIP 8, | 


| 4 Mlustrated Price Lists on application. 
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CRYSTAL PALACE ELECTRICAL EXHIBITION,, 1391- 1892. 


À”: ELECTRICAL EXHIBITION, on the same lines as that which proved such a brilliant 
success in 1881, will be opened at the Crystal Palace in November, 1891, and be continued 
for some months. No charge will be made for space. Medals and Certificates will be awarded. 
| Applications for space must be made on printed forms to be obtained, post free, together with 
prospectus, from the Manacer, Crystal Palace, S.E., or from Mr. R. ArPLEGARTE, of 11, Queen 
Victoria Street; E. C., who bas been appointed Assistant Engineer to the Exhibition. 


_CRYSTAL PALACE, May, 1891. 


THE ELECTRICAL 
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. THE WORK UNDERTAKEN BY THIS INSTITUTION IS AS FOLLOWS :— 


Testing Electrical Instruments. 
Inspecting Installations. 
For full particulars apply to the 2 Seoretary, Faraday House, Charing Cross Road, W.C. | 4811 


Training Electrical Engineers. 


Standardizing Electrical Instruments. : . | Reporting upon New Inventions and Appa 


=" HAROLD ENKINS, == 


Jl STAMPING S 


AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. 


ARMATURE TRANSFORMER 
2 to 80 in. diam., . STAMPINGS 

sine of Genten 
and keyways. 


«ALL ou STAMPINGS ARE SUPPLIED PLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE T0 GAUGE, AKD IN ALL GADGES 
SUITABLE FOR ELECTRICAL PURPOSES, 


Enquiries for Prices will be promptly dealt with on rege of Disithélise en 
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SURFACE CONDENSERS, AIR AND CIRCULATING 


PUMPS IF $0 REQUIRED, 


Hich-CLass STEAM BOILERS COMPOUND DYNAMO ENGINE, . 
OF ALL BINDS. AS SUPPLIED TO H.M. SERVICE. | 
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| Record: 100, 000 in daily use. 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with en cover. Correspon- 
dence invited, / 


A. REYROLLE, = 
40, UNION MEWS, UNION STREET, MIDDLESEX 
HOSPITAL, LONDON W. 


Offives: 
ani 
| 


| 

: 


| Telephone 1,860. 
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| MANUFACTURERS or EVERY DESCRIPTION OF 


WIRES AND 


OKONITE, VULCANISED RUBBER, GUTTA-PERCHA AND COMPOUND. | q 


e 


Improved & Compound Strip for Dynainos. 
| || SPECIALITIES IN FLEXIBLE CABLES AND CORDS. 


| | | HE Cébésdioi. Factories at Passaic, U.S.A., and Newton Heath, Manchester, are the largest ‘ina Saat 


complete insulated wire works in existence, and the machinery employed is the result of man 
experience, both British and American. The Company are the actual manufacturers of the whee ‘tek an Gables 
| mentioned in their Catalogue, which will be sent post free on application. Conductivity and insulation of 
| every class listed are guaranteed. 


CONTRACTORS FOR CENTRAL STATION INSTALLATIONS. 


| EUROPEAN AGENTS FOR 
| The NEW YORK BELTING & PACKING CoO., Ltd. 


MECHANICAL RUBBER GOODS OF EVERY DESCRIPTION. 41686 
A. VAUGHAN-STEVENS, Managing Director. 


1.48, BROMPTON ROAD. SW. 
MANUFACTURERS (UNDER PATENT) ‘OF 


ADAPTERS, 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


Manufactured ‘towult all the wellknown makes of holders ‘A boon in lightod only by 
Write to Manager for samples and d particulars. 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSES. 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. 
CATALOGUES AND PRICE ON APPLICATION. LIBERAL TERMS -TO THE 


BROMPTON ELECTRIC > FITTINGS Co., Ld., 148, Brompton Rd. S VW. | 
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THE BLECTRIC & CENERAL INVESTMENT C0, TAYEOR, TUNNICLIFF & 


LIMITED, 
Offices :—1 & 2, Great WINCHESTER Sreéer, LONDON, EC. HAST WOOD, LEY 


His Grace the DUKE OF MARLBOROUGH, Chairman, POROmLAIN FARTS FOR 
“LAMP::HOLDERS, GEILING ROS ES. 


à | 
The Gor pany oe been for FOR. THE PURPOSE. OF. 
FACILITATING THE PROMOTION AND SCREWED: SWITCH. BASES AND amas, | 
OF UNDERTAKINGS for Electric Lighting, tion, Trans- , 
A | SAFETY | FUMOTIONS) 
ELECTRIC 
AND GAITER LEATHER 
UNITED: ELECTRIC MIRE Co, 
Ma Clerkenwell Green. London, EC. FE 1 
| 
at. 1c A. x | 
ALL, KINDS WORK, and also for INDIA-RUBBER & GUIT 4 
Supplied amd Shipped at shortest ‘mo = 
G. SOUS ‘& Co. 1 & 2, Artillery Lane, Bishopsgate; “LONDON, E. 
YOLT-METER: 
| ‘ACCUMULATORS ARE CHARG- ! 
TWO-THIRDS DS FULL SIZE. er “FORE STREET, LONDON, € C. 
SCALE TO 3 VOLTS, GRADUATED IN TENTHS. | ONE QUARTER FULLSIZE. :° 
 GENT @ co. 
FARADAY WORKS, LEICESTER, 4 | 
Are making the most complete sets of Telephones | n the : : 
Send for our new descriptive Price List, with: int ction | 
fixing, Diagrams, and over 50 illusträtions, FREE. 
Fig. 374, including Bell, 2ls. per set Fig. 379, including | 
Microphone free of charge, on expiry of. patent 3is. per set, . à 
A liberal discount to the trade. | 
BELLS, PUSHES, BATTERIES. | 
The most varied Stock in the Trade. 
| Bells, Telephones, Speaking Tubes, Lightning 
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INDIAN: GOVERNMENT, | 


L ELECTRICAL WORKS, L LONDON, 
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COMPLETE 

OUTFITS. 
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ine can be obtained at a 


moment's notice. 
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| Projector EXHIBITION, À 
4 May, 1891. 20-inch Admiralty Type Projector.  |4 
| The Lords of the Admiralty have placed this year’s contracts for Projectors and ie 
| Hand-Feed Lamps with RONALD A. SCOTT. sers | 
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FACTO RY, 


TELEG RAPH 


LIMITED. 


No. 10.] BIRMINGHAM 197m JUNE, 1891. Suntzs. 


| MANUFACTURERS OF 
Poles, Pole Chairs, Iron Standards, Stay Rods, Struts, 
Swivels, Spurs, Wall Plates, Channel Iron Arms, Oak 
Arms, Pole Clips, Pole Brackets, Angle Brackets, 
Ohimney Brackets, Saddles, Roofs, Finials, Caps, Iron 
Hoods, Hoop Guards, Wire Guards, Lightning Points, 


Pole Steps, Angle Plates, Staples, Nails, Washers, | 
Insulators, Shackles, Insulator Bolts, Cables, Wires, 
Leads, Printers, Sounders, Keÿs, Single Needles, 


Bright’s Bells, “A B 0.” Instruments, Duplex and 
Quadruplex Apparatus, Telephone Magnetos, Trans- 
mitters, Receivers, Generators, Electric Bells, Indica- 
tors, Pushes, Burglar Alarms, Mining Gongs, Fire 
Station Switchboards, Street Pillars and Wall Boxes, 
Night Watch Tell-Tales and Thermostats. Batteries, 
Screws, Terminals, Cabinet Case Work, Testing Appa- 
ratus, Construction Tools, and every description of 
Apparatus connected with Telegraph, Telephone and 
Electric Signal &e. 
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OUR .NEW_ CATALOGUE 


of 250 Pages will shortly be issued, to the trade only. 
ar Catalogue is entirely new and original in design 
and style, and is illustrated by over 500 blocks, cut in 
the best style by wéll-known Engravers. As we are 
only printing a limited number of these Catalogues, 
we should be glad if all those who are desirous of 


PRICE 5s. 


Telegraph Address : “INSULATOR, BIRMINGHAM.” 
Telephone, No. 4094. 


Managing Director : Mr, J. SLATER LEWIS. 


THE 


Celegraph Factory, 


LIMITED. 


FRIDAY, 19TH JUNE, 1891. 


PATENT GALVANOMETER. 


OUR illustration this week shows one of our specialities 
in the shape of an improved detector galvanometer. 

galvanometer is much superior in appearance to 
the ordinary detector, being fitted in airtight case, 
the front of the instrument consisting of a brass plate 
carrying a heavy brass bezel in which the plate glass 
face is mounted—the axis of the needle being pivotted 


= 


in the glass. As there is no bridge; à deflection, 
sudden and violent, cannot’ strain the move- 
ment, as the needle will swing = Bates. ‘A neat 


* 


leather handle, which falls back out of the way of the | | 
terminals, completes the instrument, which is wound |! 


with either thin or thick wire coils,’ or with ae. 
as shown. 


TELEPHO NE TRAN SMITTERS. 


WE have a large of for 
culars of our forthcoming patent transmitter, 
which we bring out on August Ist next, and we therefore 
think it desirable to make known a few of the im- 
portant details in order that its leading pins may 
be readily appreciated. 
In the first place, our transmitter employs but two 
contacts, and does not contain carbon in the ‘form 


of powder, granules, or balls, neither doés-its effñ- 


ciency depend upon the use of an excessively thin 
diaphragm. Its position relative to certain patents 
which do not expire in July will thus be under- 
stood. Secondly, in the series of experiments in 
telephonic transmission which we have lately con- 
ducted, we have steadily kept in view a type of in- 
strument capable of transmitting speech with one 
No. 2 Leclanché cell of the ordinary kind, and whilat 
we have endeavoured to attain as far as possible the 
utmost volume of transmitted sound, we have kept 
in mind the advisability of preserving the - purity 
and tone of the voice. This we claim to have success- 
fully provided for. Thirdly, we shall construct our 
transmitter in several forms, and it may be here 
remarked that the diaphragm may be placed either 
vertically or horizontally or in any intermediate 
position without detriment to its speaking properties. 
It will also be susceptible of the most delicate regu- 
lation to suit various circumstances. We are con- 
structing it as a first-class electrical instrument, as 
we are confident that perfection of workmanship and 
finish are essential in the transmitter—the most deli- 
cate and important part of a telephone installation. 
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‘Telegrams INDUCTION,” ‘MANCHESTER. Telephone No. 1887. 
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We beg to inform our clients in 
3 8 Scotland that we have REM OVED 
our GLASGOW BRANCH OFFICE 


TO 


WEST REGENT STREET, 
GLASGOW. 


GENERAL ELECTRIC CO. Lro. 


(G. BINSWANGER, Managing Director). 


Works :—45, Chapel Street, Salford, 
| Manchester. 
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THE INCANDESCENT LAMP IN THE 


_ STATES. 


Tue suit between the Edison Company and the United States 


Company, which was instituted some years ago, has not been 


prosecuted with much energy until quite recently. Time 


has been spent, and the trial put back, by a succession of 
motions by both sides. The stake at issue involves nothing : 


less than the monopoly of the manufacture of incandescent 


-lamps.. The Edison Company claim that their patent, dated 


January the 27th, 1880, broadly covers the construction of 
the glow lamp as at present manufactured and used for 
ordinary household electric lighting, Should the Court put 
this reading upon the claims it will be a serious matter to 
other companies in the United States, and will greatly 
hamper and depreciate their trade, as well as entail upon them 
heavy pecuniary loss. The case is to be tried before Judge 
Wallace without a jury, but in spite of his high reputation 


_ in regard to his abilities and impartiality as a judge, a New 


York contemporary of. ours regrets that the cause is not to 
be argued before a man who might be as eminent for his 
wientific as for his legal knowledge. In this regret we 
certainly coincide, and we have frequently expressed our 
opinion on the subject in the same strain. To whichever 
side the verdict may be favourable, it will doubtless be un- 
satisfactory to the other, so much so, that the present trial 


can only be looked upon as a preliminary affair. An appeal 


is possible to the Circuit Court of Appeals which is about to 
be organised under a recent statute ; and from thence there 
remains the power to take the case into the Supreme Court 
of the United States. 

It is impossible to predict how the case will go, for many 
Points will come before the Courts which would have little 
no effect on a similar matter tried in England ; questions 


sentiment will be introduced, and we may expect the name 


‘of Edison will carry with it sufficient weight to produce a 
large moral influence when the evidence has to be sifted. 
But it may be positively asserted that neither party will 
sive in Antil every put into force and 


The litigation on the validity of the Edison patent prior 
to this suit consists of the two trials in England, the first 


Holland and others, as our readers will recollect. InGermany | 


the Swan Electric Light Company presented a petition to 
annul the Edison German patent on the plea that it was. 


invalid in view of the state of the art at the time the patent 
was issued. This was won by the Edison Company, but was 
lost the next year on the appeal, the Court holding that the 
Swan lamp was not an infringement on Edison's patent. 
The claims in the German specification were not entirely 
similar to the English ones, and consequently the patents 
were not quite the same. Still another suit on the same sub- 
ject has been tried in America. This is particularly inte- 
resting, as it involves some of the questions now at issue. 
The McKeesport Light Company was attacked by the Con- 
solidated Electric Light Company for infringement of the 
Sawyer-Man patents. This was virtually a suit against the 
Edison Company for an infringement of the patents owned 
by the Westinghouse Company, just as the present one is a 
direct attack by the Edison Company upon the Westing- 
house people. After a considerable amount of litigation 
a decision in the case was rendered by Justice- Bradley, 
October 5th, 1889, which virtually upset the broad claim of 
the Sawyer-Man patents. The principal claim of Sawyer and 
Man was on an incandescing conductor madé of carbonised 
fibrous textile material ; the other claims of the patent re- 


lating to the arch-shaped form which is now almost uni- 


versally used. Justice Bradley’s decision, although it 
strongly sustains the Edison claims, specially in the par- 
ticular of employing a very high resistance carbon, was 
very emphatic in its opinion regarding the state of the 
art. 
The present suit turns-on the interpretation of the 
following claims, which we give verbatim :—“ 1. An electric : 
lamp for giving light by incandescence, consisting of a filament 
of carben of high resistance made as described and secured to 
metallic wires, as set forth:” “2. A combination of carbon 


. filaments, with a receiver made entirely Of glass, and con- 
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ductors passing through the glass, and from which receiver 
the air is exhausted, for the purposes set forth.” - : 

Reading the above by the light of the 10 years’ experi- 
ence since the date of the patent, the claims appear to cover 
every available method of manufacturing an incandescence 
lamp. But if we put on one side all that experience, and go 


back to the practical knowledge possessed by would-be manu- | 


facturers in 1879, it does not necessarily follow that the 
claims are as comprehensive as the wording would at first 
sight lead us.to suppose. | tt 

It is stated in the specification that Mr. Edison had made 
filaments of cotton thread, wood splints, paper, and carbons 
of various forms. The drawings show a lamp, to all intents 
and purposes, outwardly similar to those now in use; but 
_ the description in the text sets forth a carbon composed of 
lampblack and coal tar drawn out to a filament and car- 
bonised. This way of making a material for the bridge 


has never yet been successfully accomplished. With all 


the advantages of increased acquaintance with the mani- 
pulation and best means of producing filaments generally ; 
with the use of every facility that a modern laboratory could 
afford, and with the expenditure of some considerable 
time, the exponents of the Edison patents, in the before- 
mentioned action against Holland and others, were unable to 
produce a single carbon manufactured according to the speci- 
fication that was worth a cent. Small wonder, then, that Mr. 
Justice Kay, before whom the case was tried, taking into 
consideration also the prior. work of earlier explorers in the 
same field, should have given a judgment adverse to the 
broad claim. Could the Court of Appeal, who upset. this ver- 
dict, have heard all the evidence and noted the manner in 
which many witnesses gave it, it is more than probable that 
the judgment would have been allowed to stand. 

- In the McKeesport suit, Mr. Justice Bradley laid great 
stress on the state of the art at the time of application for 
the patents and the earlier work, and rejected all evidence 
that tended to view the subject from the standpoint of the 
present time. 

The strongest point in the Edison claim is the use of the 
high resistance filament, which may perhaps be discounted 
by the fact that Edison published the advantages of the 
high resistance in his former patent for a platinum lamp. 
The Edison Company will rest their right to a monopoly on 
the basis that, the first practical lamp in America was pro- 
duced under their patent, and that high resistance is the 
most vital feature in a lamp to be commercially useful, but 
-Bernstein’s lamp is a direct contradiction to this latter claim. 
=. For the defence, it is stated that there is reason to believe 
that an inventor in Boston, before the date of Edison’s 
patent, made incandescent lamps in a similar manner, the 
incandescent bridge being composed of platinum wire or a 
carbon rod supported by platinum conductors. This lamp 
was not patented or published, so it is doubtful how it may 
be taken as an anticipation. Again,-it is said, high resist- 
ance cannot fairly be claimed as an invention, because it was 
well understood in 1880 that transmitting devices in an 
electric circuit should be of sufficient resistance to ensure 
economy. | | 
It will be of interest to watch the case closely, as not only 

being of great importance in itself, but also to see. how far 


sentiment will carry weight, and how much reliance will be 


set on unpublished evidence. 


TRACTION ON TRAMWAYS; 


Tue registration a few weeks ago of the London Electrical 


Tramways Company, Limited, with a capital of £159, 


in order to acquire the tramway system, equipment and. 


undertaking of the North London Tramways Company, 


Limited, and to carry: on numerous other businesses, once | 


more brings prominently forward the employment of electric 
traction on British tramways. As far as practical work in 
this country is concerned, electricity as a motive power for 


tramways cannot be considered to have yet passed the ex. ~~ 


perimental stage, since the few existing electric lines, either 


on the storage battery or direct system of supply, are Very 


short, they were mainly put into operation for experimental 


purposes only, and they can therefore not be expected to 


yield the same results as would obtain in the case of a fully. 
equipped and practical electric tramway constructed to deal 


with the whole of. the passenger traffic in any particular 


The directors of English tramway companies have for 


reasons now tolerably well known, but which are, briefly, 


want of interest, absence of proof as to the commercial 
results of working a practical electric tramway, and lack of the 
capital necessary for the carrying out of such undertakings, 
up to the present held aloof from electric traction schemes, 
and they are now waiting for “ something to turn up,” They 


will, moreover, continue to wait until it can be demonstrated 


beyond suspicion that the working results of any particular 
system of electric traction prove that the uhdertaking has 
been commercially remunerative. Then they may awaken 
from the state of apathy, and possibly consider the question 
of raising the £s.d. Of course, in a few isolated instances, 
companies may be found to make experiments, as in the oases 
of the North Metropolitan and the Birmingham. Central 
Tramways Companies ; but, beyond such steps, it is doubtful 
whether much, if any, important work will be done, _Itis, 
however, possible to remedy this state of affairs, — | 
The formation of electrical companies for the supply of 


plant and the equipping of tramways may possibly yield 


good results at a distant period, but it is extremely im- 


probable whether any one of the four leading traction cbr - 


panies has yet transacted any remunerative business ; indeed, 


two of them have not done one iota—beyond spending 


money. Now, if a conclusion may be drawn from the 
existing condition of electric traction and the general feeling 
of tramway directors, it seems that electricity as a motive 
power for tramways can only be properly developed hy, the 
constitution of bond fide companies either for the constme 
tion of new lines or for the acquisition of any already iB 
operation, and which could be converted into electric trait 
ways. The former policy was adopted in the case of the Oily 


and South London Railway, whilst both steps are py. 


posed to be taken by the London Electrical Tramways Com 
pany, Limited. 


Though somewhat of a digression, a few words may be 


said about this undertaking, since the new company M4] 
sooner or later be brought before the investing publie. With 
its capital of £150,000, the company intends to perform 
large amount of work, as will be seen on reference to peer 
564 of our issue of the Ist ult. As already mentioned, 0m 
of its objects is the acquisition of the North London ‘Trail 


ways Company's system. According to Duncan's Tramway 
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Manual, this company went into liquidation in December, 
1889, and the latest available report is that for 1888. The 
length of the lines is 12 miles, and 25 engines and 27 cars 
have been operated. The share capital is £73,020, the 
weference £73,980, and the debenture capital £33,090, or a 
total of £180,090. The traffic and other receipts in 1888 
amounted to only £17,411, and the total expenses to 


$15,846. . After paying debenture and other interest, there 


remained a balance of £262, no dividend being paid on 
either the preference or the ordinary shares. The number 
of passengers carried was 2,415,678, the receipts per mile 
ran were 8°90d., and the expenses per mile run 8‘23d. As 
the Board of Trade has recently refused to grant a renewal of 
the company’s license to work steam cars, the service has been 
discontinued. This, then, is the position of the undertaking 
which the London Electrical Tramways Company, Limited, 
proposes to acquire, though how and upon what terms remain 
to be seen. At all events, the liquidation of the old company 
does not, forebode well for the company which is to acquire 


the former’s system, the managing director of which is one of 


the most prominent, well-informed and capable tramway men 


_inthiscountry. The heavy gradients on the line would, more- 


over; be a test which few electric tramways have to undergo. 
Tt may reasonably be concluded that, provided the neces- 


sary capital can be raised, the formation of genuine electric — 


traction companies on the lines already pointed out, and with 


the exclusion of the essentially “promoting element of 
bleeding,” would do more to advance electric traction than | 
anything else. 


If such undertakings are brought into 
existence, if they are properly managed, and if the working 
results show that street electric traction is superior to horse 
and steam haulage, the day will not be far distant when 
tramway directors will seriously think of transforming, by 


| hook or by crook, their horse roads into electric tramways. 


THE failure of the numerous inventors 
who have endeavoured to solve the prob- 
lem of aerial navigation, or rather flying 


An Electric 
Flying Man. 


in the air, does not appear to deter others from trying to 


find the solution. M. Ader, of French telephone fame, is the 
latest addition. He is reported to have invented a flying 


machine in which electricity forms the motive power, and is. 


said to have just made a successful ascent in the park of a 
Paris financier. He is said to have travelled at a height 
of 66 feet, a distance of from 300 to 400 yards, and to have 
ascended, descended and navigated himself according to his 
own sweet will. Of course all details of the apparatus, which 
isnot a balloon, are rigorously kept secret and will not be made 
known until the inventor has made “ an irrefutable demonstra- 
“on in the presence of delegates of the Academie des 
Sciences.” Most people will look forward with—well, doubts 


* 6 to the “irrefutable demonstration ” of the flying man. 


In referring to the recent strike of the - 


oe employés of the London General Omnibus 

| and Road Car Companies, a contemporary 
suggests that the companies might find it advantageous to 
substitute electric omnibuses for those hauled by horses. 

contemporary says that “in some districts the cost of 
electric tramways is stated to be higher than that of those 
Worked by horse-power.” This implies that in other districts 
electric lines are more economical. With the exception of 


| the short experimental tramway at Blackpool, it‘ would be 


ing if our contemporary could furnish data of the 
“mmercially successful lines operated in other districts ; but 
its assertion is only a new invention. Again, the 


on the subject to Nature, and remarks that the cor 


same journal opines that estimates regarding the respective - 
cost of traction by electric and horse omnibuses would form 
an effective comparison as to the merits of each system, and 


‘recommends that such figures should be compiled by elec- 


trical and mechanical institutes. Estimates of the kind 
mentioned are utterly valueless ; what. is required are facts, 
and these will only be forthcoming after electric omnibuses 
come into use. Moreover, it is extremely doubtful whether 
the company owning the “only one” existing electric "bus 


‘in this country would care for the publication of the working 


results during the past four years. Possibly, when money — 
gets a little easier, and when the investing public has more 
confidence in electrical schemes, something definite may be 
heard of the line of six omnibuses. | | 


| THE article which we publish from the pen 
Patent Of Mr. A. M. Tanner, was prompted by the 

oft repeated claim that Gramme discovered 

the transmission of power by electricity, and the fact that 
a company in the United States makes claim to the broad 
idea of an electric railway with an overhead conductor and a 
travelling connection. Now it is apparent that. the Bessolo 
patent is not known (or if known only slightly) to the 


_ English and American electrical proféssion..or public, and 


hence we deem the matter of sufficient importance to publish 


_ the article, notwithstanding the fact. that Mr. Tanner was 


forestalled somewhat by La Lumiére Electrique of 1888. As 
this article, however, does not consider the special bearing of 
the patent upon transmission of power, and hag not an entire 


‘description concerning railway propulsion, we agree with the 


author that the time is opportune for publication of the — 
article, even if the matter is treated as a reprint. 


| A CURIOUS illustration has been afforded 
M so by the new Electric Railway to Stockwell 
3 of the sensibility of modern scientific in- 
struments.. An automatic record is kept at the Royal Ob- 
servatory of earth currents and magnetic disturbances. 
These are usually of an atmospheric origin, or the results of 
variations in terrestrial magnetism ; but, strange to say, 
since the opening of the underground electric line the regis- 
tering needles at Greenwich have been regularly thrown into 
vibration exactly at the periods when the trains are running. 
As these are different on Sundays and weekdays, there seems — 
little doubt that this is the true cause of the disturbance, 
Mr. William Ellis, of the Observatory, communicates a report 
ence of cause and effect is complete. The railway tunnel is 
over two miles from the nearest earthplate connected with 
the Observatory ; but the currents set up are sufficiently 
strong to make very distinct deflections. The whole matter 
is better seen in the annexed tabular statement :— 


re Train service on Electric Railway. 
ervatory, 
On week days. On week days. 
From shortly before 7 | First train from Stockwell 6.40 a.m. 
a.m. until y » mn City... 660am. : 
after 11 p.m. | Last train from Stockwell 10.46 p.m. 
” City eee 10.58 p.m. 
On commencing On Sundays, commencing April Sth. 
” ” City .. 9.30 p.m. 


It would be interesting to know what effect, if any, the 
Deptford system has had upon the instruments in the Royal 
Observatory. Disturbances have previously been attributed 
both to this and to the Albert Docks installation, but they 
have been difficult to trace to either ; perhaps Mr. Ellis has 
now more definite statistics at hand ? gx Da 


| 

| 
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ductors passing through the glass, and from which receiver 
the air is exhausted, for the purposes set forth.” - he 

Reading the above by the light of the 10 years’ experi- 
ence since the date of the patent, the claims appear to cover 
every available method of manufacturing an incandescence 
lamp. But if we put on one side all that experience, and go 


back to the practical knowledge possessed by would-be manu- | 


facturers in 1879, it does not necessarily follow that the 
~. Claims are as comprehensive as the wording would at first 
sight lead us to suppose. | a 

It is stated in the specification that Mr. Edison had made 
filaments of cotton thread, wood splints, paper, and carbons 
of various forms. The drawings show a lamp, to all intents 
and purposes, outwardly similar to those now in use; but 
_ “the description in the text sets forth a carbon composed of 
lampblack and coal tar drawn out to a filament and car- 
bonised. This way of making a material for the bridge 


has never yet been successfully accomplished. With all 


the advantages of increased acquaintance with the mani- 
pulation and best means of producing filaments generally ; 
with the use of every facility that a modern laboratory could 
afford, and with the expenditure of some considerable 
time, the exponents of the Edison patents, in the before- 
mentioned action against Holland and others, were unable to 
_ produce a single carbon manufactured according to the speci- 
fication that was worth a cent. Small wonder, then, that Mr. 
Justice Kay, before whom the case was tried, taking into 
consideration also the prior work of earlier explorers in the 
same field, should have given a judgment adverse to the 
broad claim. Could the Court of Appeal, who upset. this ver- 
dict, have heard all the evidence and noted the manner in 
which many witnesses gave it, it is more than probable that 
the judgment would have been allowed to stand. 
In the McKeesport suit, Mr. Justice Bradley laid great 
stress on the state of the art at the time of application for 
the patents and the earlier work, and rejected all evidence 
that tended to view the subject from the standpoint of the 
present time. 
The strongest point in the Edison claim is the use of the 
high resistance filament, which may perhaps be discounted 
by the fact that Edison published the advantages of the 
high resistance in his former patent for a platinum lamp. 
The Edison Company will rest their right to a monopoly on 
the basis that, the first practical lamp in America was pro- 
duced under their patent, and that high resistance is the 
most vital feature in a lamp to be commercially useful, but 
_Bernstein’s lamp is a direct contradiction to this latter claim. 
=. For the defence, it is stated that there is reason to believe 
that an inventor in Boston, before the date of Edison’s 
patent, made incandescent lamps in a similar manner, the 
incandescent bridge being composed of platinum wire or a 
carbon rod supported by platinum conductors. This lamp 
was not patented or published, so it is doubtful how it may 
be taken as an anticipation. Again,-it is said, high resist- 
ance cannot fairly be claimed as an invention, because it was 
well understood in 1880 that transmitting devices in an 
electric circuit should be of sufficient resistance to ensure 
economy. | 
It will be of interest to watch the case closely, as not only 
being of great importance in itself, but also to see, how far 
sentiment will carry weight, and how much reliance will: be 
set on unpublished evidence. 


~ 


TRACTION ON TRAMWAYS; 


THE registration a few weeks ago of the London Hlecteicl 


Tramways Company, Limited, with a capital of £150,000, 


in order to acquire the tramway system, equipment nd 


undertaking of the North London Tramways Company, 


Limited, and to carry: on numerous other businesses, onos 
more brings prominently forward the employment of de 


traction on British tramways. As far as practical work in 
this country is concerned, electricity as a motive power for 


tramways cannot be considered to have yet passed the &. 


perimental stage, since the few existing electric lines, either 


on the storage battery or direct system of supply, are very 
short, they were mainly put into operation for experimental 


purposes only, and they can therefore not be expected te 


yield the same results as would obtain in the case of fully. 


equipped and practical electric tramway constructed tb deal 
with the whole of. the passenger traffic in any particular 

The directors of English tramway companies have for 
reasons now tolerably well known, but which are, bris, 
want of interest, absence of proof as to the commeril 


results of working a practical electric tramway, and lackofithe — 
capital necessary for the carrying out of such undertakings 


up to the present held aloof from electric traction schemes, 
and they are now waiting for “ something to turn up,” Tigy 


will, moreover, continue to wait until it can be demonstrated 


beyond suspicion that the working results of any partioular 
system of electric traction prove that the uhdertaking ha 
been commercially remunerative. Then they may awaken 


from the state of apathy, and possibly consider the question 


of raising the £ s. d. Of course, in a few isolated instances, 
companies may be found to make experiments, as in the cases 


of the North Metropolitan and the Birmingham Geninl 
Tramways Companies ; but, beyond such steps, it is doubéful” 
whether much, if any, important work will be done, Ibis, 


however, possible to remedy this state of affairs. : 
The formation of electrical companies for the supplie 


plant and the equipping of tramways may possibly yield 


good results at a distant period, but it is extremely @ 


probable whether any one of the four leading traction com 


panies has yet transacted any remunerative business ; indet, 


two of them have not done one iota—beyond spending 


money. Now, if a conclusion may be drawn from i 
existing condition of electric traction and the general feeling 
of tramway directors, it seems that electricity as, & mente 
power for tramways can only be properly developed by: 
constitution of bond fide companies either for the cons 
tion of new lines or for the acquisition of any already i 
operation, and which could be converted into electric @am 
ways. The former policy was adopted in the case of the City 


and South London Railway, whilst both steps ae 


posed to be taken by the London Electrical Tramways Com 
pany, Limited, 


Though somewhat of a digression, a few words may be 


said about this undertaking, since the new company may 
sooner or later be brought before the investing publics Me 
its capital of £150,000, the company intends to peeum® 
large amount of work, as will be seen on reference # pee? 
564 of our issue of the Ist ult. As already mentioned, ‘088 
of its objects is the acquisition of the North Londéa =a 


ways Company's system. According to Duncan's 
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Manual, this company went into liquidation in December, 
1889, and the latest available report is that for 1888. The 
length of the lines is 12 miles, and 25 engines and 27 cars 
have been operated. The share capital is £73,020, the 

nce £738,980, and the debenture capital £33,090, or a 
total of £180,090. The traffic and other receipts in 1888 
amounted to only £17,411, and the total expenses to 


#15,846. . After paying debenture and other interest, there 


remained a balance of £262, no dividend being paid on 
either the preference or the ordinary shares. The number 
of passengers carried was 2,415,673, the receipts per mile 
mn were 8°90d., and the expenses per mile run 823d. As 
the Board of Trade has recently refused to grant a renewal of 
the company’s license to work steam cars, the service has been 
discontinued. This, then, is the position of the undertaking 
which the London Electrical Tramways Company, Limited, 
proposes to acquire, though how and upon what terms remain 
to be seen. At all events, the liquidation of the vid company 
does not forebode well for the company which is to acquire 
the former’s system, the managing director of which is one of 


~ the most prominent, well-informed and capable tramway men 
_inthiscountry. The heavy gradients on the line would, more- 
over; be a test which fewelectric tramways have to undergo. | 


* Jt may reasonably be concluded that, provided the neces- 


sary capital can be raised, the formation of genuine electric 
traction companies on the lines already pointed out, and with 
the exclusion of the essentially “promoting element of 


bleeding,” would do more to advance electric traction than 
If such undertakings are brought into 
existence, if they are properly managed, and if the working 
results show that street electric traction is superior to horse 
and steam haulage, the day will not be far distant when 


tramway directors will seriously think of transforming, by | 
hook or by crook, their horse roads into electric tramways. 


THE failure of the numerous inventors 
who have endeavoured to solve the prob- 
lem of aerial navigation, or rather flying 


An Electric 
Flying Man. 


in the air, does not appear to deter others from trying to 


find the solution. M. Ader, of French telephone fame, is the 
latest addition. He is reported to have invented a flying 
machine in which electricity forms the motive power, and is 
said to have just.made a successful ascent in the park of a 
Paris financier. He ts said to have travelled at a height 
of 66 feet, a distance of from 300 to 400 yards, and to have 
ascended, descended and navigated himself according to his 
own sweet will. Of course all details of the apparatus, which 
isnot a balloon, are rigorously kept secret and will not be made 
known until the inventor has made “ an irrefutable demonstra- 
on in the presence of delegates of the Academie des 
Sciences.” Most people will look forward with—well, doubts 


* # to the “irrefutable demonstration ” of the flying man. 


In referring to the recent strike of the - . 


Horse Omnibuses, @Mployés of the London General Omnibus 


and Road Car Companies, a contemporary 


“iggests that the companies might find it advantageous to 
tute electric omnibuses for those hauled by horses. 
contemporary says that “in some districts the cost of 

electric tramways is stated to be higher than that of those 

worked by horse-power.” This implies that in other districts 
electric are more economical, With the exception of 


the short experimental tramway at Blackpool, it‘would be 


interesting if our contemporary could furnish data of the 
“mmercially successful lines operated in other districts ; but 
its assertion is only a new invention. Again, the 


cost of traction by electric and horse omnibuses would f 

an effective comparison as to the merits of each system, and 
‘recommends that such figures should be compiled by elec- 
trical and mechanical institutes. Estimates of the kind 
mentioned are utterly valueless ; what is required are facts, 
and these will only be forthcoming after electric omnibuses — 
come into use. Moreover, it is extremely doubtful whether 

the company owning the “only one” existing electric "bus 


‘in this country would care for the publication of the working 


results during the past. four years. Possibly, when money | 
gets a little easier, and when the investing public has more 
confidence in electrical schemes, something definite may be 
heard of the line of six omnibuses. A Re 


| THE article which we publish from the pen 
Amos of Mr. A. M. Tanner, was prompted by the 
oft repeated claim that Gramme discovered 

the transmission of power by electricity, and the fact that 
a company in the United States makes claim to the broad 
idea of an electric railway with an overhead conductor and a 
travelling contiection. Now it is apparent that the Bessolo 
patent is not known (or if known only slightly) to the 


English and-American electrical proféssion..or public, and 


hence we deem the matter of sufficient importance to publish 


the article, notwithstanding the fact. that. Mr. Tanner was 


forestalled somewhat by La Lumiére Electrique of 1888. As 
this article, however, does not consider the special bearing of 
the patent upon transmission of power, and hag not an entire 
description concerning railway propulsion, we agree with the 
author that the time is opportune for publication of the — 


article, even if the matter is treated as a reprint. 


| A OURIOUS illustration has been afforded 
Elestric Ralleay, DY the new Electric Railway to Stockwell 
| of the sensibility of modern scientific in- 
struments.. An automatic record is kept at the Royal Ob- 
servatory of earth currents and magnetic disturbances. 
These are usually of an atmospheric origin, or the results of 
variations in terrestrial magnetism ; but, strange to say, 
since the opening of the underground electric line the regis- 
tering needles at Greenwich have been regularly thrown into 
vibration exactly at the periods when the trains are running. 
As these are different on Sundays and weekdays, there seems 
little doubt that this is the true cause of the disturbance, 
Mr. William Ellis, of the Observatory, communicates'a report 
on the subject to Nature, and remarks that the *cer - 
ence of cause and effect is complete. The railway tunnel is 
over two miles from the nearest earthplate connected with 
the Observatory ; but the currents set up are sufficiently 
strong to make very distinct deflections. The whole matter 
is better seen in the annexed tabular statement :~— 


Train service on Electric Railway. 


earth-current registers at 
Royal Observ > 
Greenwich. 
On week days. On week days. | 
From shortly before 7 | First train from Stockwell 6.40 a.m. 
a.m. until City ... 6.50 am. : 
after 11 p.m. Last train from Stockwell 10.46 p.m. 
» City 10.58 p.m, 
On Sundays, commencing April 5th. 
From about 1 pm. un- 10 
| Last train from Stockwell 9.30 p.m. 
a ” City eee 9.30 p.m. 


It would be interesting to know what effect, if any, the 
Deptford system has had upon the instruments in the Royal 
Observatory, Disturbances have previously been attributed 
both to this and to the Albert Docks installation, but they 
have been difficult to trace to either ; perhaps Mr. Ellis has 
now more definite statistics at hand ? rhe, spi 
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NEW MODELS OF THE OXIDE OF COPPER 
BATTERY. | 
By M. F. pa LALANDE. 


THESE new. types are characterised by the em 24 ar of 


oxide of copper in the form of agglomerate sla ing à 
metallised surface. They constitute an improvement on the 
battery invented some years ago by Messrs. de Lalande and 
Chaperon, the well-known reaction of this battery being 
utilised in the new ty 
caustic potash and the depolarisation by the oxide of copper, 
which absorbs hydrogen when passing into the metallic state. 
- In the models of 1884, the oxide of copper was generally 
employed in the form of grains scattered over the bottom of 
-a metallic vessel forming the recipient of the element (trough 

battery element) or else placed in a cup in the bottom of a 
glass vessel (spiral element). The zinc was placed in the 
upper part of the vessel, in the form of a horizontal plate 
or a spiral band. — | 


In the new models (figs. 1, 2 and 3) the slabs of agglome- 
rated oxide of copper, C, are kept vertically opposite the plates 
of zinc, Z, Z, against the metal reper D, D, fixed to the lids, 
B, B, of the elements. The whole is plunged into a solution 
of potash of abqut 35 per cent. contained in a glass vessel À. 
This method possesses, amongst other advantages, that of 
giving elements which are more compact and more easily 
displaced. The cakes of oxide of copper can be prepared by 
moulding by hydranlic pressure a moist mass oT tok 
scales mixed with 4 to 5 per cent. of clay and baking the 
compound in a temperature of from 600 to 700 degrees Centi- 

e. The copper scales can also be mixed with from 6 to 


8 per cent. of pitch, moulded and heated to red heat in a: 


reverberatory furnace. Mags 

First a reduction of the oxide takes place which results 
in the agglomeration of the mass ; then, under the influence 
of the air, the’ metal becomes oxidised without undergoin 
any change of form. The plates thus manufactured, althoug 
they do not contain any foreign matter, possess great solidity. 
Their porosity, in either case, is sufficient for the total mass 
of the oxide to exercise its depolarising action without intro- 
ducing any appreciable resistance into the battery. 


viz., the dissolution of zinc in 


_ model (fig. 2) is provided wit 


One of the most interesting peculiarities of the zinc-oxide 
of.copper couple is the increase of depolarising power in pro- 
portion to the work of the element. This rare phenomenon 
of a battery whose available energy goes on increasing from 
the commencement of the discharge, before arriving at à 


state of regular action, is pep explained. The oxide of — 


copper being a bad conductor of electricity can only depolarise 
at the points of contact with the electrode, but ‘thie hs 


produced by its reduction conducting very well the extent 


of surface affected by the depolarisation increases. v 
rapidly, and the absorption of the yerogen is facilitated oad 
becomes more rapid ; thus a kind o 

the electrode. If, therefore, the cakes manufactured as 
described, were employed in their original condition in batteries, 
then as the depolarisation would be imperfect at first, the 


parts in contact with the metallic gs jah alone being able . 


to act through their small extent of surface, the element 
should be closed upon itself for some minutes in order to get 
into good condition. 
The slabs of oxide transformed into metallic copper by 


the work of the battery can be employed over and over again 
after being washed, roasted and metallised. 2: a8 
These new elements have been manufactured in three 


different dimensions. In the small model (fig. 1) the 
agglomerate slab is in the form of a square, the side of which 


measures 8 centimetres and weighs 150 g es, this sim- 
plified model contains one single plate of zinc. The medium 

fh a slab, 11 centimetres square 
and weighing 450 grammes, and two zincs ; the large model 


. (ng 8) contains two similar slabs and three zincs. 


he system of mounting the slabs of oxide and the zincs is 


the same forthe three models. The support of the agglomera- _ 


tion, D, D (fig. 2), is fixed to the porcelain lid, B, by means 
of screws, one of the screws bearing the positive terminal, 8. 
It consists of a sheet of coppered sheet iron, rec | 

in form, and hollowed out, with portions folded back so 2840 
form a resting place for the plate. To mount the agglomera- 
tion it is placed in the position which it is intended to occupy 
(fig. 4) and held there by mearis of two spring keys 

hammered copper, in the form of a curve, the lower @ 
tremities of which pass into the eyes, M, M, pierced im 


base of the support ; the upper parts of the springs are then 


formation takes place in 


See 
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forced into the slots, N, N.. The very rapid mode of mounting 
keeps the agglomerations in good metallic contact with the 
rt | 


to the zincs, they are supported by metallic a F, F, 

ing into rectan holes pierced in the lid. To the 
upper part of these plates are fixed steel springs, H, H, which 
are capable of bending and so passing through the lid, and 
then resuming their former position ; they su 
of the zinc by bearing on the surface of the lid. In the 


'. gmall model, a conducting wire is fixed to the zinc, in the other 


models, metal clamps, 0, 0, 0, are placed on each of the zincs 
and connected by the negative conductor. Moreover, the 
mines are kept at the required distance from the positive 
électrode by ebonite insulators, 1, 1, fixed on the supports of 
the oxide of copper. The-ensemble of agglomerate slabs 
and zincs is encircled by an India-rubber. band, K. 


_ The zincs should ‘be kept on account 


of their liability to split if exposed above the surface of the 
liquid. Their supports are generally made of amalgamated 
éopper or brass. Tinned iron can also be employed, being 
both more resistant and cheaper. In fact the tin is not 
attacked and does not give rise with the zinc to a disengage- 
ment of hydrogen. The electrodes are not submerged as far 


as the bottom of the vessels ; the zincate of potash which is 


rt the weight 


the elements closed upon the resistances indicated falls to *8 
of a volt, and remains at that value, we find that the internal 
resistances of the elements vary :— | | 


For the small model from ‘179 to ‘89 of an chm 
» medium ;, "046 , "096 
9 large ‘025 ” ‘051 + ” | 


The final resistance rarely amounting to more than double 
its initial value. Practically, the resistances certainly fall 
below the above figures, bat a slight polarisation takes place. 

When the work is intermittent we can obtain from the 
various elements with sufficient constancy, outputs of 4, 12 
and 25 ampères. : : ie 

The quantity of electricity available at any given moment, 
even several months after mounting, is according te: the 
models 75, 300 and 600 ampere hours. Reckoning ‘6 of an 


. effective volt per element, we should obtain respectively, 


before the solution of potash and the cakes of oxide of 

are practically exhausted 45, 180 and 360 watt hours. 
These new models of the oxide of coppér battery seem 

capable of rendering important service in the various appli- 

cations in which it is essential that the current should be 

powerful, constant, and always ready to act. | 
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formed during the working of the battery, separates pretty 
readily, on account of its great density, settling in a layer at 
the bottom of the vessel. The electrodes being brought near 
the surface, thus remain as long as possible in the solution of 
potash which is to attack them: : 

general perpen of the oxide of copper battery are 
well known. It is up to the present the only primary ele- 
ment mounted permanently which is capable of a large 
+ +8 and which only consumes its products in proportion 
to the work furnished. | 
. The employment of slabs with a metallised surface causes 
4 very large depolarising surface to act from the commence- 
ment, thereby increasing the constancy of the elements. The 
in ty of the surfaces diminishes the internal resistance, 
2e outputs are consequently greater, and the constancy 
more complete for elements of corresponding dimensions in 
the new models than in the old ones. 

curves shown in figs. 5 and 6 represent the discharges 
of the small (I.) medium (II.) and large (ILI.) models 


over resistances of 4, ths and of an ohm. 


intensities are at first 1°18, 3°25 and 6°4 amperes. We 
cay gather from these curves that the intensity does not, 
0h an average, lose more than from 2 to thousandths of its 
value per hour, when the battery is in action continuously 


for three whole days.. If the discharge took place at succes- - 


ve intervals and not continuously, the constancy would 
evidently be still pes If we attribute the variation in 
4 x during the discharge solely to the increase in the 

resistance, admitting that the electromotive force of 


A STUDY OF AN OPEN COIL ARC DYNAMO. 
By.MILTON E. THOMPSON. 


Or all the dynamo machines in use at the present day, 
perhaps the internal action of none is so little understood as 
that of the are lighting machines of the open-coil armature 
class. Much concerning the regulation and general behaviour 
of these machines seems utterly at variance with what one 
would naturally expect from a superficial examination of the 
design and construction, and it was with the idea of throwing 
some light on this seeming mystery that the investigation to 
be described was undertaken. In carrying out this work no 
attempt has been made to determine the efficiency of the 
dynamo, or to determine an answer to the question, Is the 
machine well suited for arc lighting ? The vast numbers of 
these dynamos in daily use in all parts of the world is a 
practical answer which must carry more weight than any 
which might be s by a theoretical study of the 
machine. The experimental work of this investigation was 
carried out under the direction of Prof. Nichols in the 
laboratories of Cornell” University, during the past winter, 
by the writer, with the assistance of Mr. H. J. Hotchkiss and 

. E. L. Morley, and due credit must be given to these 


ur ap for any points of interest which may have been 
ro 


ught out by the investigation. 
The object in view was to determine accurately, by taking 


neers, 


* A paper read before the American Institute of Electrical Engi- 
21st, 1891. 
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~ forces. 


instantaneous valués throughout the revolution, the-character 


of the external and internal currents and electromotive 
The capacity of the dynamo in question was about 10 arc 
lamps of 1,200 C.P. 
In order to carry out this work it was necessary to build 
— commutating device of a character somewhat 
imilar to a number of others before used in the Cornell 
laboratories for taking instantaneous values of current and 
potential. Prof. Ryan was the first to introduce this method 
at Cornell, which is a modification of that described by 
Joubert in 1881,* and the device he used was described at 
length in a paper read before the Institutet on December 
17th, 1889. The device consisted essentially of a metal 
tongue mounted upon the shaft of the dynamo and revolving 
with.it, and making contact once each revolution with a 
small metal spring mounted upon an arm which was 80 
arranged that it could be revolved about an axis coincident 
with that of the armature of the dynamo and secured in any 
desired position. By properly adjusting the position of the 
arm carrying this spring, contact could be made to .take 
place between the spring and the tongue at any desired point 
of the entire revolution of the armature. 
Three sets of curves of exterior current and ntial were 
taken with three different loads upon the machine, and three 


sets of curves of current and — sq a single coil 


were taken with the same loads. In order to keep the 
electromotive force as nearly constant as possible, and prevent 


variations while a set of observations were being taken, the 


machine was loaded with a German silver resistance. The 
loads consisted of about 20, 50 and 80 ohms, respectively, 
and were equivalent to about 3, 6 and 10 arc lamps. The 
current for all loads was supposed to.be practically constant, 
and an ammeter placed in the circuit showed but little 
variation from the normal current of 6°8 ampères. A con- 
denser and ballistic galvanometer were used for making the 
measurements, and fig. 1 shows a diagram of the connection 


Fig. 1. 


of the dynamo and also of the measuring apparatus. 
Referring’ to the diagram, a is the armature, F, F, the field 
coils, M the regulator mane © the controller magnét, and r 
the carbon resistance to prevent excessive sparking at 
the contacts K ; P is the ee terminal of the machine, 
and N the negative, R is the German silver resistance which 
constituted the load for the dynamo, and : is a resistance of 
about one ohm placed in the circuit to serve as a basis for 
the current measurements. L, L, and 8, 8, are the brushes of 
the dynama, which bear against the three segments of the 
commutator, as shown in the diagram ; D is a condenser, K 
a discharging key, and J a small spring switch ; G is a 
ballistic galvanometer, through which the condenser was dis- 


* Joubert; Etudes sur les Machines Magneto-Electriques ; 
Annales de l'Ecole Normale-Superieur, 10, 46 pp., 1881. 
+ Transactions, vol. vii., p. 3. 


charged, and T is a shunt box for regulating the the 
the galvanometer and bringing :it within proper’ lime 
From the negative terminal of the machine, N, runs aids 
the commutating device, c, s, and from that to the switahg 


From the positive terminal, P, and the binding post #9 
wires to f ah g of the switch f, g, h, a8 shown. a 
this switch runs a wire to the di ing ke age 


£ Key, K. 
Before describing the methods of he then 
it may be well to review briefly the operation of thed 
and its regulation so far as is apparent from an ontside view, 


The current, leaving the armature through the brushes, ian 


returns to the machine by the negative terminal, 3, pam 
through the right field coil, F, and through the brushes, nand- 
s, to the armature, thus completing the circuit. The reguls 
tion of the machine is effected as follows :—The controller 
magnet, ©, is so adjusted, by means of a spring, thats 
magnets and separate the con . permits 
current to flow through the regulator net, M, and raises 
the regulator arm, thereby shifting the] 

L’, forward, and the following brushes, s__ 
and thus reducing the potential furnished x the machine, 
The current is, of course, thereby di and the vores : 
of the controller magnet drop, closing the contacts, & and 
thus short-circuiting and cutting out the regulator magne: 
The regulator arm then falls, under the action of gail 
and the leading brushes being moved backward, and the 


varying of the circuit. 
uring these experiments, the regulator was allowed 
just as . ordinary practice, but each load was constant, and 
practically non-inductive. Three sets of curves of external 
current and potential were taken, and the-measuremenis were 
made in the following manner: The commutating device,4s 
being secured in a fixed position, f and g were 

The discharging key, K, being then gg ag switch, J, was 
then closed, and in a few seconds the condenser 
charged: with the difference of potential existing between 
terminals of the dynamo at the particular point of the reve 
lution of the armature represented by the position of i 
commutating device. Switch J being then opened, the di 
charging’ key, K, was allowed to rise, and the condenser ys 
thus discharged throngh the galvanometer, @, causing 
flection, which was duly noted, : The connections of ae 
switch, f, g, h, were then changed, so that g and # wae 


joined, and in this way the condenser was charged will ie 
difference of potential existing between the points B and 5 
of the external circuit at the same point of the revoluiion® 


the first reading. The condenser was then £ 
through the galvanometer, and the deflection noted # 
before. | 
After moving the contact spring, s, forward 10 qe 
the measurements just described were repeated, <i 
until the contact had been moved entirely around the circle, 
The condenser and galvanometer being propetly calibrated, 
it was an easy matter to calculate from the obtained a 
above, the difference of potential between the 4 de 
N, and between B and N, at 36 points of the revolution ee 
armature. The resistance between B and N being know®, me 
current was readily determined from the fall of me 
results of these measurements are given in Table I, 
shown gaproey in fig. 3, and will be referred to laters 
After taking curves of the exterior potential and ¢ 
the apparatus was arranged for measuring the poisse a 
current in a single coil of the armature. Ooil No tal 
selected as likely to present results nearest the averag® ie 
three of the coils, and the pr was arranged Si ee 
in fig. 2. The circuit of the dynamo and 1 d 
exactly as for the first measurements, and the connections | 
the measuring instruments were as shown in the 4 


Referri g to fig. 2, a is a small brash wid again: | 


ring, d, to the commutator, but caref 


| 
| | <i 
| 
| 
| 
| 
7 S, passes through the left field Coll, and thence hrongh the 
regulator magnet and controller magnets to the poste 
| terminal, P, of the machine. Passing around through te 
| external circuit, in this case the resistance, R, the cms | 
| & 
| lowing brushes forward, the potential is raised until the que” 
| rent increases sufficiently to once more open the contacts, & 
and again cut in the magnet of the regulator. The om 
troller magnet acts simply as a relay, and is mally 
cutting the regulator in and out of the circuit, and inte & 
| way the current is maintained constant, regardless of te | 
4A 
| NE | 
= N 
= D: 
M = Cc 
i= 
f ah 
| 
—) 
® 
— 
| 
| 
| 
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‘oii it, This ring is connected to the commutator bar of 
‘oil No, 2, and thus gives metallic connection with this bar 
‘gt all points of the revolution. A small brush, 6, bears 


against 8 similar ring wound round the armature shaft, but 
insulated from it. This last ring is connected to the three 


Sumer ends of the three coils, and thus a continuous contact 


fs madé with these ends, The outer end of coil No. 2 was 
‘disconnected from the commutator bar, and a small non- 


"inductive resistance, ¢, was inserted between the end of the 


Fig. 2. 


çoil and the bar. The junction of the coil and the resist- 
ance, ¢, was connected to the tongue, c, which revolved with | 


the armature shaft. Once during each revolution the tongue, 
¢, made contact with the small spring, s, from which a wire 
ran to the switch, J, and thence to one terminal of the con- 
denser, D. Wires ran from brushes, a and b, to the switch, 
, 9, 4, and from this switch a wire ran to the discharging 
, K, a8 shown on the diagram. When g and h were con- 
nected, and keys J and K depressed, the condenser was 
charged with the difference of potential existing between the 
ends of coil 2 as the particular point of the revolution repre- 
sented by the position of the contact spring, s. The con- 
denser being then discharged through the galvanometer, a 
measure of this difference of potential was thus obtained. 
Switch /, y, 4 was then changed so that g and h were con- 
, and measurements then taken with the condenser 


_ and galvanometer gave the difference of potential between 
_ the ends of the non-inductive resistance, e, and from this 


the current in coil 2 was calculated. Readings were taken 


in this way at distances of five degrees apart all around the © 


revolution, and the results are given in Table IL. and are 
thown plotted out in figs. 4, 5 and 6, three curves at three 


0 
LL - m= —— 
140 140 200 280 $40 260 280 300 20 340 20 80 00 160 180 
Fig. 8: : 


different loads being taken, as before. It is not the purpose 


- Of the writer to go into the theories of cause and effect as : 


‘xemplified in these curves, but to simply present them, 
~ 58 attention briefly to some few of the more noticeable 
interesting features connected with them. a à 
Turning, now, to the results obtained in fig. 3, curve I. 


- curves shown in fig. 4 were taken wi 


represents the difference of potential at the terminals of the 
dynamo throughout the revolution under a light load, and 
curve Iv. is the current.  Curve tr. is the 


potential for medium :load, recurve v. the corréspondi 
current, while curves 111, and vi. represent. the and 


current at full load. It will be noticed that the curves for 
medium and full loads are practically alike, while the curve 


for light load differs slightly in its character and is less 
and its minimum points occur’ slig 

2 in the other curves. The cuives of current and 
tial are practically alike, as might be 
self-induction of t 


external circuit was little or nothing. 


The curves are all of. them about such as would result from 


a closed coil armature with a It may 
be well to remark that in taking the observations for these — 
curves closer readings than are shown were taken near the 
minimum points, so as to be sure these points were correctly 


These curves show that the “external current is continuous 


and much steadier and more uniform than. is usually sup- 


Referring to fig. 4, we find that the state of affairs in a 


| LI 
| | Lif 
45 
i, : | 
à \ À 1 
\ 
| 
146 180 190 200 
+ | 
4 
Li 
veal] 7 
LT 
100! | 
208 | 
| | 
Fig & | 
\ 
= \ | 
8h X 
CD \ a: 
À | 3 


single coil is quite different from that at the terminals of the 
dynamo.’ Curve 1. represents the difference of potential ‘at 


the ends of the coil throughout the revolution, and curve 11. 


the revolution. The 
a light load. Fi 

5 and 6 show curves taken with mediam with full 1 

For some unknown reason it was found impossible to get 


is the current in the same coil duri 


' accurate ‘readings for the current at full load, and so no 
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current curve is given in fig. 6. It is probable, though, 
ftom the similarity of the current curves at li ht load and at 
medium load, that the current for full load differed very much 
from the other two. — 

16 will be noticed that at all loads the potential changes 
sign no less than six times during the revolution, and falls to 
zero, or almost to it, as often as twelve times, while the cur- 


represented -by:-the curves above them. 8, 34, 83, are the 
ng which two coils are : y osed to be in parallel 
with each-other and in series with the third coil. There 
à Lif 
| | Fig. 2 
400 | L = 
7 
| { 
HE! | 
| | | | 
L EL 
rank se + se ! 
| | | 
| 
d | L 
EEE 
contes" = 180 200 220 240 260 260 309 320 20 0 20 40 60 80 100 tee 


Fic. 9.—CURVE OF POTENTIAL AT THE BRUSHES. 


tion. 


are six periods of each kind in the course of each revolu- 
rigs. 10, 14, and 18 represent the relative positions of 
commutator and brushes at the three different loads during 


the parts of revolution shown at s,. For the light load this 
riod is about 25 degrees, for the medium load about 10 
egrees, and for full load not more than 1 degree. The 
periods shown are not the actual, but the apparent periods of 


short circuit, as it would seem to be from the positions of 
_ the commutator and brushes. The actual periods of short 


circuit are somewhat longer, owing to the conductivity of 
the spark, and last until the spark is blown out. The exact 


point of the revolution represented by figs. 10, 14 and 18. 


is the point 130 degrees, as marked below the curves. 
| oe 11, 15 and 19. psg the positions of the brushes 
and commutator for the parallel periods, p,, or to give the 
exact position shown, 160 degrees. Figs. 12, 16 and 20 


poles of the dynamo are also shown, the coils bei fog 
red 1, 2, 3, just as they are on the dynamo. During the 


the revolution ; and if we now consider the position of coil. 


changed to that of coil 1 in-each fe, our figure the 
represent the next third of the rae if col Sea 
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Figs, 14 To 17.—Stupy oF ‘AN OPEN CorL ARC 
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Fics. 18 To 21.—Srupy or AN OPEN CoIL ARC DyNAMO. 


posed to occupy the position of coil 1, we shall then have the 
remaining third of the revolution. … : 

It will be noticed that the more sudden and Murs 
of potential occur just as the spark is forming na 
ral a at the front end of the commutator bar. id” sie. 

In examining these curves of potential it should Pia at 


membered that they represent the difference of | 


| 
represent, the second short circuit, s,, and figs. 18, 17,and 91 
show the second periods of parallelism, »,, or 220 egress, 
PCLiOU Vy QUI gures as Dove, the | 
armature has turned through 120 degrees, or one-thind | 
rent reverses but twice during the. an 
| most part through. very gradual changes. | 
of spaces showing the posi- 
tions of the armature during the part of the revolution | 
| À | 
Fig. 10. Fig. 11 D 
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peri 
_ is quite different from what 
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Dm changes. In figs. 10 to 21 the arrow shows the 
direction of the current in each coil during that 


be naturally expected and 

from what has been supposed to be the case in most. of the 

descriptions of the action of this machine. For instance, in 

fig. 11 we have the current in coil 1 flowing toward the 

junction. of the three wires, showi i 
“ancti 


5° 2, 


E 
: 


FE 
i 

F 


= 
5 


gradually increases until 


ing point, and in the 
other two coils it is a the À 
In figs. 7 8 and 9 are shown curves of poten tial at the 
brushes, at the three different loads. These curves were 


TABLE I.—ExTERNAL Curves. 


L2 Light load. Medium load. Full load. 
Volts. | Am ‘Volts. | Am Volts. | Am 
120 166 "8 362 68 . | 464 68 & 
130 162 70 328 6:5 546 63 
140 150 | 62 308 59 516 59 
150 165 69 337 67 561 66 
160 172 70 362 70 573 72 
170 176 74 360 74 570 74 
er 168 6:8 352 70 563 68 
+ 158 6:6 316 64 526 63 
= 146 6:1 294 60 509 59 
= 168 69 336 69 561 68 
178 7'4 352 70 571 74 
a 176 72 360 71 566 | 70 
= 162 6:6 350 70 553 6:6 
160 63 308 63 524 61 
150 61 305 62 516 59 
168 68 336 67 558 68 
= 178 72 350 | 70 568 72 
— 170 70 354 71 566 70 
rs 162 68 352 70 661 68 
160 6:5 313 6°4 540 63 
4 148 6-2 308 5'8 505 | 59 
oa 168 69 334 65 .554 | 66 
380. 176 7-4 347 7-0 571 74 
: 174 74 352 75 568 72 
10 166 68 352 71 | 564 68 
4 162 6°7 326 6:4 536 6:6 
” 148 61 308 - 60 495 57 
0 168 68 342 68 546 66 
+ 176 72 360 72 563 70 
178 74 365 73 668. 72 
act 168 69 362 71 561 68 
90 152 | 63 306 : 59 514 59 
x 7 568 2 
Me 72 | 365 | 72 | ses | 72 
j 


Medium load. 


+ 


Volts. | Ampéres.| Volts. | Am | Volts. | Ampéres, 
120 140 + ‘28—| 13— 
266 | 170+ | 90. | 15 | 
135 173 $71 | 190 325 | 600+ | 
140 | 268 428 | 549 | 150 | 292— | 
145 500 300 | 107- | 65 | 368 
150 180— | 74 on 70 |. 445 
165 290 70 | 374 72 soa | 
160 368 75 | 45 76 | 
165 409 75 490 | 7:66 580 | 
170 | 41 76 520 815 | 615 
175 464 77 649 | 85 | 67. 
180, 173 | 775 | 660 77 607 
.185 | 190 | 92 566 | 73 | 682 | 
190 202 975 | 255 | BO |:54 
195 190 | 105 190 93 
200. 110 inl |} 107 300 | 962 
205 190. | 260 | 296 121 395 
210 235 |.127 . | 390 | 118 . | 995 
215 |. 202 120 295 | | 263 
920 145 | 106 170 | 103 | 196 
225 66. 100: | 105 |} ‘922% | 197 
M0 | 17647! 776 | 9 | 68 | 4 | 
245 193. | 70 0 56 | @ 
‘250 | 198 65 181+ | 496 18 | 
155 | 178 60: |: 60 425: 0. 
: 260 233 | 65 | 199 368 | 3834 | 
ope 221 47 | 29 | S12 | 360 
70 1% | 40 | 97 | 37 | 29 
275 155 30 | 178 22 | 239 
280 | 190 : 29 |! | 15 170: 
305 | -140-/° 28 | 9 | Bei- 61. | 
175— | 64 | 834 | 
184 125 | | 218 | 30° |} 
810 | 190 | 275 | 195 | 906 | 64 
315 | 193 | 26 |. 549 200 | 500— 
320 580 30 160+ | 76 .| 220+ || 
- 825 | 140+ | 72 |:304 | 70 390 | 
390 276 797 | 380 | 70 505 
335. | 362 T6. |. 4560 | 73 | 656 
340 408 | 464 |. 502 | 76 | 606 . 
345 437 778 |. 535 785 | 641 
350 462 80 | 558 8-5 on 
355 173 86 | 566 | 86 | 652 | 
0 122 9-2 555 77 631 | 
5 190 99 256 73 610 
10 199 | 105 155 83 | 579 
20 0 275 | 186 
25 18 | 347 |. 193 
30 137 | 288 | 116 
35 194 224 119 
40 117 | 161 106 
45 198 | 107 9-22 
60 9-96 60 8°22 
| 8-94 |. 
60 — | 6825 | 4 63 
65 776 
70 7:41 4:96 
75 4:25 
80 : 6:45 3:68 
85 575 3-12 
90 27 
96 44 33 
100 3-22 15 
105 22 10 
1°61 “44 
-29 


ac 


and, that the difference in area and consequent effective 
E.M.F. is obtained more by the widening out of the curves 


than by Foceyene in height. This is what we ought to expect 
from 


change in duration of the short circuit periods. A 
comparison of these three curves of tial at the brushes 
with the three curves of ntial at the terminals of the 
dynamo will give one a godt iden of the remarkable steady- 
ing power which magnets such as the fields of this dynamo 
exert upon an intermittent current. No further explana- 
tion is needed of the fact that this dynamo will not work 


ECTRICAL REVIEW. 
ELECTRICAL REVIEW 
| ends of the coil and not the E.M.F. developed in the TABLE I1—I C 
jn current which are shown at certain points of the current | yi 
eurves are selected from a nuinber of which showed 
grat. variation. In some cases the reading had an opposite _ & | diese LE Made | 
value from that shown in the curve, and it seems sable | | 
that, all things, considered, the average value of these points | | 
should be very little, if any, different from the others, and | 
ie, the whole should form a smooth curve without any v | 
re = _ figure. = of 
Sgures a neutral tine, n n’, is shown, in passing which 
thecurrent in each coil becomes zero and reverses. It will | 
he noticed that the direction of the currents in the various | 
| 
| 
| 
| | 
short circuit. Another point worthy of noticé is, that at the 
frst instant of short circuit, when the commutator bar just 
touches the following brush, there is no sudden increase of | 
| _ current; as would be naturally expected, but the current in | 
the:sbort circuited coils slowly | 
the short circuit is broken by the blowing out of the spark, 
which instant the current is a maximum in the coil whose 
| 
| 
| 
p” ial curves of figs. 4, 5. and 6, by 
tials of the three coils orgie | 
. to their relative positions, and thus obtaining the potenti | 
at the brushes. It will be noticed that at all loads the 
: | curves fall below zero six times during each revolutior 
e the 
being 
re | 
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as a separately excited machine. The whole set of curves 
will serve to illustrate some of the very remarkable effects 
of armature and field reactions, and any one sufficiently in- 
terested to make a detailed study of them might possibly 
succeed in bringing out a number of curious and interesting, 
if not useful, results. ae | EE 
It is to be regretted that time did not permit the measure- 
ment of the éxact electromotive force developed in a sepa- 
rate coil of the armature, as distinct from the difference 
of potential at the ends of the coil, and also the measure- 
ment of the changes of magnetism occurring in the fields 
of the dynamo. . With the help of this additional data a 
very complete study.of:the internal actions of. the machine 
' might have been made, and. possibly results might have 
been obtained which would throw useful light upon the 
interesting subject of armature reactions. The writer 
hopes at sometime in the near future to make a further 
study of the machine in this respect and to present any 
“further data’ obtained: in this way as a supplement to this 


TELEPHONY IN AUSTRIA: 

THE statistics which have just been published by the Austrian 
- Post and Telegraph Department show that a considerable 
development in telephony took place in 1889. During that 
year new State telephone services were opened in fifteen 
towns. The interurban -line, Aussig-Teplitz, was extended 
to Brünn, arid the exchanges in Karbitz, Mariaschein, and 
Dux were: connected .with it. On the 18th September the 
Vienna-P: service was inaugurated, and a charge of one 
gor for three minutes’ conversation 
case, however, of important messages, anyone paying thr 
florins has the pref of The aabecribers 
to the Vienna Private Telephone Company and to the Tele- 
phone poy sod of Austria in Prague were permitted to make 
use of the State lines. As saat with the previous year, 


no alteration in the charges for conversation occurred in. 


1889, the rates ranging from 20 kr., or 4°67d. for five minutes 
in the same locality, to 1 fl. 50 kr., or 86°17d. for interurban 
communication on the longest line, Brünn-Wierier-Neustädt- 
Neunkirchen-Reicheriau. The general position of the State 
and private telephones at the 3 of 1888 and 1889, was as 


‘ 


follows :— 
Groups of networks ... ... 20 
. Telephone lines (miles) . ... 1,461 .… 2,021 
Telephone wires (miles) ; ... 10,434 16,338 
- Call offices vus @ : ve 
Subscribers 4,804 6,420 
_ Of the total length of cable and wire (16,338 miles), 2,318 
were worked, by the State, and 14,020 miles by private 
companies. Vienna ranked first in length of cable, | 
second, Graz third, Trieste fourth, Brünn fifth, and Reichenau 
sixth. The number of subscribers to both private and State 
lines increased.from 1,242 in 1883, to 1,973 in 1884, to 2,519 
in 1885, 3,250-in 1886, 3,868-in 1887, 4,804: in 1888, and 
to 6,420 in 1889. Ini this respect Vienna took tthe lead with 
2,121 subscribers, Prague was second; ‘with 788, and Trieste 
third, with 542. The Angmenichion in the number of ¢om- 
munications, including telephonically transmitted telegrams, 
is shown in the following table :— 


. 


Year. Number, 

ots one dés ane 2,557°093 

1887 eee eee eee 4,918"808 
1889 7,975°884 


As compared with 1888, the number of subscribers in 
1889 increased by 25 per cent., the length of wires by 51 per 
cent., and the number of communications by 31 per cent. 

e personnel of the telephone service advanced from 289 in 
1888 to 414 in 1889; the receipts from 418,661 florins to 
623,424 florins, and the expenses from 737,965 florins to 
1,397,378 florins. As ch: à the present position of tele- 
phony, Vienna maintains the first place in so far as the 


extent of the service is concerned, but it is said to be sur-.. 


pees in the number of communications by Prague, Linz, 
ieste, Briinn, Lemberg, Reichenberg and Pilsen. — 


RESEARCHES ON THERMO-ELECTRICITY, | 


THE Comptes Rendus of the French Academy of Science of 
May 25th contains a further contribution to our knowledge 


of thermo-electricity from MM. Chassagny and Abraham: 
The series of experiments upon which these physicists have 


been engaged commenced nearly a year ago, and papers were 


read upon them before the Academy and published in the 


Comptes Rendus, Vol. cxi., pp. 477, 602, 732. 4 

The main object of these researches is the accumulation of 
data respecting the electromotive force of various thermo: 
electric couples. The method of measurement resorted to: 
was the “ method of opposition ;” the metals were used in the: 
form of wires carefully insulated and soldered at one end int: 
a small mass of copper, this precaution being taken in order! 


to ensure the warm junctions being at the same temperature » 
the cold junctions were placed in melting ice. The temperature’ 
of the bath was taken by means of a mercury thermometer’ - 


of the Tonnelot type, and the results were reduced to the: 
scale of the hydrogen thermometer by means of tables fur- 
nished by the Bureau International des Poids et Mesures 
where the thermometer was standardised. 4 

‘In studying the iron-copper couple the following result 
was arrived at, namely :—That a parabolic formula of two: 
terms is quite insufficient to rely upon in referring the values: 
of the electromotive force to the corresponding temperatures: 


of the hydrogen thermometer ; the temperatures calculated 


by means of such a formula for 0°, 50°, 100° present errors: 
of 0-12° at 25° and + 0°13° at 75°. | tg 
This fact is, however, not only observegl in the case of the: 


- ron-co = couple, it has been -noticed for all the couples: 


which y and Abraham have examined, and the errors 
exhibit a remarkableagreement. | 
The following table shows the values of the electromotive 


forces observed :— | 
Couples. E,100".  p,75 50°. 
Iron-copper... 0°0010932 00008649 00008155 


Tron-rhodioplatinum 0-0008961 0°0007089.' 00004961 0-0002591 : 
Iron-silver ...  ... 00011230 0°0008856 0°0906174 .:0:0008211. 
Iron-platinum ... 0‘0016851 0‘0012789 0‘0008599 00004521 
The necessity of only employing homogeneous wires and. 
the dependence of the electromotive force of the couple on. the. 
temperature of the i unctions, has rendered the measurement 


in the case of nickel impracticable. aie RUE 
In calculating for of the above couples an expression 
of the form 2 


Et = at + bf 


which gives at 50° and 100° the values observed, it is found 


that according to this formula the. electromotive forces 
measured at 25° and 75° correspond to the following-tempe- - 
ratures :— | 


, Couples. | Temperatures. 
| degrees. degrees, 
Iron-rhodioplatinum 24°885 75°135 
Iron-platinum  … 24°870 751385 


The numbers in each of these columns are approximately 
as identical as the readings on the mercury thermometer. ” 

It seems that when the scale of the hydrogen thermometer 
is adopted, the course of any one of these couples is mathe- 
matically not parabolic; and that their thermo-electric a 
are represented not by straight lines but by curves having 
their concavities turned towards the axis of the tempera-. 
tures. If, however, the scale be adopted in which the 


* temperatures 0°%, 24°875°, 50°, 75°18°, 100° correspond to the 


temperatures 0°, 25°, 50°, 75°; 100° of the hydrogen thermo- 
meter, then the curves representing the electromotive forces 
of all these couples. between 0° and 100° become exae 
lic, and those representing their thermo-electric powers 
me straight lines. 
It may be remarked that these results apply equally to°six 
other couples, which may be formed by grouping the metals 
employed differently ; the results obtained with them have 
been used to control the previous results. : . Ee 
Messrs. Chassagny and Abraham have been carrying 0B 


these researches upon thermo-electricity at the physical 


laboratory of the Ecole Normale Supérieure, 
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‘ALEXANDER BESSOLO, THE ORIGINAL 
INVENTOR OF THE TRANSMISSION OF 
“FORCE BY ELECTRICITY, AND OF AN 
ELECTRIC RAILWAY WITH OVERHEAD 
CONDUCTOR. 


‘By A. M. TANNER. : 


For some time it has been known to the writer that a French 
nt, issued in the name of Henry Gilbee on the 16th day 
of Somer 1855, No. 22,114, contains a description of a 
method of transmitting force by electricity, and the employ- 
ment of electric motors for the propulsion of cars on rail- 
ways, either the track rails or an overhead conductor rt 
msed to — the current. Upon. examining the origin 
documents of the patent in question it soon became apparent 
that some person other than the- patentee was the inventor 
of the various forms of electric motors and special uses 
thereof as described in the patent and its two certificates of 
addition. This opinion was strengthened by the fact that . 


an English patent, No, 148, of 1855, issued in the name of | 


de Fontaine-Morean, and substantially embracing the subject 
ron of the first certificate of addition of the French patent : 
Gilbee, is stated to be “a communication.” As Gilbee 


. pher in Turin. A slight clue as to 
identity of the inventor was obtained when the name 


Bessolo ” was noticed written in lead pencil on the patent — 


The writer then remembered that a French 
pe in a discourse on the 
ectricity that one Bessolo, and not 


document. 
engineer, several years 


gg of force by 
ramme, was the discoverer of the transmission of force by | 


electricity. The source of information, however, was not 
given, and it was thought by the writer that no published 

iption existed of the Bessolo invention. = _ | 
The pencil-written name on the French patent was taken 
up as a clue, and enquiry in various places soon revealed the - 
real facts in the case, and the writer was permitted to see à 
document on file in the secret archives of the Conservatoire 
Nationale des Arts et Metiers. | 


+ The following is a copy of the document in question, 


which is said to have been deposited by Alexander“Bessolo 
on the 26th day of October, 1888. 


[oory.] 


I, Henry Gilbee, of No. 9, Sackville Street, Piccadilly, London, son 
of the late William and Charlotte Gilbee, born in London in the year 
1831, do solemnly and sincerely declare that in the year 1855, when I 
Was pr in the Patent Office of the late Peter Armand Le 
Comte de Fontaine-Moreau, brother-in-law of my mother, at Paris, 
89, Rue de l’Exchiquier, I took ont, by order of him, in my name, 
under the title of “ Systeme de moteur electrique,” a French patent 
dated January 19th, 1855, and also a Belgian t dated Jan 
22nd, 1855, which invention I fully believe Mr. Bessolo (Cavaliers) 
Alexander, late Peter, born at Corea, Italy, at present retired major, 
to be the inventor and author, and I further declare that Mr. Bessolo, 
in the commencement of the year 1855, gave orders to the said Patent 
| in Paris to take out the patents in the countries before men- 
tioned under thé title of “ 
reaction entre le fer,” for which pur 


ts to him. I 
wings marked A and A’, B B’, 
; ively lithographed on the same stone as sheets A 
‘tnd B, and that I deposited them at the French and ium 
: Offices in order to -confirm that I received the a 
from him. I further declare that I saw the autographic 
ep bulets marked C, and the two manuseri marked D and E (the 
Was À ot frequently in tbe hands of Mr. Bessolo between the 
Months of May and July, 1855, at the said Patent Office in Paris, for 
AL rpose of preparing the definite description. I therefore make 
de tion to Justify, Me. Bessolo as, béing the.author of the anid 
vention, and that I merely took them out Py ue procuration, and I 
make this solemn declaration conscientiously ving the same to be 
virtue of the provisions of the statutory declarations 


. ELECTRICAL’ REVIEW. 


en mouvement une on plusieurs 
j leur 


_advertence, and not because it was not. understood 


1888, contains an illustrated article concerning Besselo’s 


-railways is not brought into the foreground; 


London, this 17th day of October,,1883, . 


| Mayor London. 
Here follow legalisations of the Lord: Mayor’s signature by 


the Italian Consul General at London, and then the Director 
of the Conservatoire des Arts et Metiers certifies that the . 


copy of the affidavit left at his bureau is like the original 


Having now conclusively established the fact that 
Alexander Bessolo was the real inventor of the enbjébt 
matter contained in the patent taken out in. France in: the 
name of Gilbee, I will now review the second certificate of 


tricity. I will give the description in original 
Transmission à distance.. Dans le cas ou l'on best ‘Au travail 
d'un moteur que à une certaine distance de l'emplace- 
ment de ce ier on emploiera la force dont on 
à faire mouvoir directement une machine to electrique 
le courant 


qui au moyen de fils télégraphiques commu 
à une moteur électro roar 4 Ainsi dans le 
montagnes on prufiterait des chutes d’eau ou de vent pour mettre 
_clectriques qui 
ient tique mis 


courant à un moteur. 


on machine ont il executant le percement et placée 


galerie même. 


t0_sey Chat Gamme in co-marer 


Fontaine cannot, in view of the foregoing description, main- 
tain the cluim that they were the first to propose the “ge 
mission of force by electricity at the Vienna Exposition of 


1878. Another portion of the description in the second 


certificate of addition of the Bessolo patent, obtained through 
the procuration of Gilbee, will now be considered. ee 
uses of the patented electric motor are referred ~ h as 
driving screw propellers, ventilating fans, aerial ships, and 
submarine boats, but the most important feature is where the 
propulsion of. cars on railways is referred to. After dis- 
claiming the use of batteries carried by the car, it is stated 
that “ batteries are:located at the different stations and the 
electric current from the same is conveyed to the electro- 
motor locomotive by the rails, or by a conductor insulated 
-apalogous to telegraph wires, which might even be su 

th the me poles. The adherence is ensured by the electro- 
mae Pee exerted between the wheels and the rails, 
or by the solidity of pairs of wheels of one or several vehicles 


when they are conrfected by-means of cords, chains or belts.” 


The description is silent as to.a travelling connection between 

inventor, and Hesoription thereof was left out 
a 


travelling connection had to be provided between the over- 
head conductor and the motor on the car. It will, of course, 
be held that a published desc:iption, in order to defeat a 
patent, must be clear, and in such terms as to enable ‘anyone 
_ skilled in the art to make and use the invention descri 
‘Viewed in thislight, the French patent might not-be sufficient 
to stand a judicial test as a bar to the validity"of a patent 
claiming broadly the electric railway system with an over- 
head conductor and travelling connection supplying’ the 
current to the car motor. This article, however, is not a 
legal arguntent, and doës not pretend to be anything but a 
review of the inventions of a meritorious inventor who had. 
clear conception of the transmission: of: force by- electric 
and a railway s with an overhead conductor in what — 
has been the infant age of. electricity. It has: been 
ascertained by the writer, but not yet confirmed by personal 
investigation, that an Austrian patent, granted to der 
Bessolo on the 3rd day of December, 1855, is for an electro- 
magnetic motor, and applications thereof, in which is found 
a description of, the travelling connection between the over- 
P,8.—Sinee writin artiole, 
has been made that — Electrique, 0 


© 


ae 


French patent. The subject, however, is not treated .in. 
same way as by the present «writer, and the bearing. of 
patent upon the transmission of force by electrigity 


= 
addition of said patent, which mmistakeable language 
contains a description of the transmission of force’ by eléc- | 
| 
| 
figured in the original French documents as the employé of | 
‘the patent agent who took out the English patent, it became | 
necessary to find the real inventor of the subject-matter set 
forth in the French patent. sh drawings filed. with 
the patent . yo were undou y made in Italy, as 
he bear. thé names of the Italian draughtsmen and - | 
| : | | À | B, | a | procura- | 
tion to take out in my name French and Belgian patents, on the con- | 
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THE FIRST EXPERIMENTS OF THE ELEC- 
| pig RAILWAY WITH A VERTICAL 
"RACK. | 


(wRom OUR owx CORRESPONDENT.) 


your issue of November 15th, 1889, you published a com- 
plete and illustrated description of the Zipernowsky electric 
tramway with a vertical track. I am now enabled to: 
‘te you on the first trial of such a tramline at the Budapest 
the project. 
line was designed 
which cour on a tramway and thus test the applicability of 


the system. 

To this end there was laid down curve of 90°, and of 20 
metres radius, and further a counter-curve of 80 metres 
à as also a complete 
rurale coque ed two changes wi ® length of 42 metres 
“The tit Bne is evel, but both in the straight parts and 


L 


‘before or behind, 


which take place in the channel during the 


the construction of the car I must refer toithe 
description which you published in November, 1889, But 
the most essential part of the car, 1.e., the extending 
through the slit of the running-rails into the interior of ‘the 
channel consists of wrought cast steel of the thickness of 
This plate ab ite lower end two guid 

| te carries its lower 0 guide ro fixed 
at 10 mm. from each other, which run on the guide ntinter. 
the car. A little above these rollers there are sliding con- 
tacts on each side of the plate, each consisting of a 
sledge with a steel contact piece. 
upwards against the sliding surface of the current-rails, 
Fe ding are in number 4 on 


pair of 
other pair takes 


journey. 
As 


up the contact at the tance of 8 


. 
* 
L 
~ 
gt 


curve there are introduced short pieces with an incline 
in 1,000 (1 in 50). 
with the description which you published, some 
cations were made both in the line and in the car. 
The 6 pper stracture of the line is already known from the 
‘@echiies which you have published. You must remark, 
however, that in its present execution the surface which gives 
off the current is horizontal. r surface of the rails 
is also coated with a mass which insulates and also 
peeves metallic particles which might be accidentally intro- 
uced throngh the slit of the rails into the interior of the 
channel from occas‘oning a short circuit. 
The running-rafle weigh 28 kilos per metre and the guide- 


rails 10 kilos. 
structure was in ‘walled in, but 


The 
in ‘merely screwed to are simpl 
in sand. observe the 


in the 
| 


com 
Ww 


This. was done in order to 


> 


Each rotating 
which is driven by 


are now placed not obliquely but 


worm wheel is 


consists of two wheels, one only 
e electromotor. Hence the car bas two 
and two dri wheels. mE: 

raning sd io driving whe 
The action of. the motors u is effected. by 


the axles 
means of a worm and a worm w a ahs aS 


In order to reverse worm pitch à selected corre- 


mm. in length, containing Pi, om 
are besides, 6 seats at thefront ends of the car. Herethere 
a platform of 1,000 mm. in length, from which bott electrame- 
tors can be attended to and regulated by meansof a hand brake. 
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‘The trial trips proved that this system is especially suited. 


| pe electric lines in narrow streets with an underground supply 
current. 

, Both in the ight lines and in the curves and at the 

points a of 10 kiiometres an hour was attained, and it 

could easily be doubledfon a longer line. 

._: The movements. of the car are extremely gentle. No 
shocks are perceptible, and the operations of passing curves 
and points are scarcely felt by the passengers. 

_ | Measurements undertaken to test the steadiness of the car 

showed that in the parts not walled in, and especially at the 

see where the distance of the running-rails and guide-rails 
ad not been quite accurately adjusted (which was done 

purposely) the highest point of the oscillations of the car did 
not gmount quite to 50 mm. in a horizontal direction. On 
other tramways, even those with a normal track, such oscilla- 
tions are very frequent, and have not led to any improvement. 
The oscillations are chiefly occasioned by the circumstance 
that the structure was not walled in but merely bedded in 
sand, and that therefore the elasticity of the sand and of the 
legs of the chairs came into full play. At parts where the 
line was walled in and paved, the oscillations did not exceed 
30 mm. | , 
_ Vertical oscillations were not observ 
the car was built without springs. Nevertheless, the move- 
ments of the car were gentle, and vibrations — felt 
in cars without springs were evaded by placing India-rubber 
rings under the supports of the car. ue eae 

rial trips were made with the car loaded on one side, but 
no changes were observed either in the u structure or 
the cars, and especially not in the guide which were 
loaded with 20 kilos. per square mm. | 

The working of the points (in which a spiral spring now 
serves instead of a counterpoise to bring back the points to 
the normal position) is faultless. It may now be asserted 
that an automatic system of changing from one line to 
another -is completely solved. The passage of current 
through both changes is almost continuous. 

To render it practicable for a car to turn into the left-hand 
track instead of into the right-hand, a setting arrangement, 
Me by hand, has been provided at the lower tongue of 
the point. | | 


A NEW WAY OF MAKING CHLORATE OF 
POTASH AND TIN BY ELECTROLYSIS. 


‘Tue idea of this electrolytic process, which is due to Mons. - 


Jobard, of Vincennes, is to manufacture chlorate of potash, 
_ and at the same time to prepare a by-product of sufficient 
value to pay the whole cost of working. It can be applied to 
the preparation of various substances ; but here is an example 
of its use in which chlorate of potash and tin are proposed. 
Stannic chloride is taken and dissolved into a neutral 


solution which must be concentrated ; then a sufficient . 


quantity of common salt (sodium chloride) is added. 

The- electrolysis is performed. in a cemented vat. The 
electrodes are as follows : Anodes*of graphite and cathodes of 
tinned iron. On causing the current to ve metallic tin is 
deposited in a crystalline condition and chlorine is set free ; 
_ thé latter ‘is passed into an ordinary chlorate of potash 
apparatus when it is used up. It is found convenient to 
heat the bath in order to facilitate the electrolytic action. 

In working under the most favourable conditions possible, 
the loss of metal does not exceed 10 per cent. of the weight 
of the metal contained in the chloride, whilst the yield of 
chlorate of potash is about 25 per cent. lower than that which 
corresponds to the:theoretical weight of the chlorine liberated 
during the electrolysis. 

~Phe process can be applied to other metallic salts ; thus, if 


the chlorides of zinc, copper, &c., be employed, their metals — 


can be economically precipitated. 


vs re 1h Electrie Energy Meter.—We fear that some 

slight difficulty will be experienced in ge | the lettering 

on the blocks illusträting this apparatus with the text, but 

KE meter will be readily understood from the letter-press 
one, 


remains broken till the amplitude of the osci 


M. FRAGER’S ELECTRICAL ENERGY METER | 


M. Fracer’s meter. belongs to the class of apparatus that 


parts : the chronometric motor, the integrator, and 

meter, | 
Chronometric Motor. —The motor consists of a horizontal 

pendulum, 7 / 4, on a vertical axis ; it beats seconds, and its 


act by periodical integration. It consists of three principal 


‘Motion is started and maintained electrically. It actuates 
the shaft, y, of the registering gear by means of the eccentric, _ 


vy, and the wheel of 100 teeth, z, which is pushed round one 
tooth every oscillation of the pendulum ; this shaft cons 


quently makes a complete revolution in 100 seconds, and by — 


means of the bevel wheel, A, it puts in motion the pointers 
on the dials, which show the hours it has been running. _ 

« The adjustment is effected within one per cent. after one 
trial, and without the least. difficulty, merely by substituting 


for the wheel, A, another similar one with as many teeth, . 


more or less than- 100, as the error per cent.-may require, : 
The movement of the pendulum is started and maintained 

periodically by a fine wire coil connected to the two terminals 

1 and 2. The spring switch, c, is in the circuit of the 


sbably }  bobbin a. 


When the pendulum is at rest the tooth, p, of the switch 
takes up its position in the notch in loose washer, 4, on the 


top of axle, aud the spring of the switch makes contact 
at 


d | | 
When the current is turned on, the soft iron end, 7, of the 
pendulum is drawn into the centre of the bobbin, and the 
in, ¢, in the top of the axle moves the loose washer, ¢, and 


by doing so throws the tooth, p, out of the notch, and thereby 


breaks the circuit; when the current is thus cut off, the a 


ps under the influence of the spiral spring, 8, flies 


k, and just when its other soft iron extremity, A, arrives | 


at the mouth of the solenoid, the loose washer, ¢, allows the 
tooth, p, to enter the notch again, and contact is re-established, 
and the pendulum, being attracted in the opposite direction, 
acquires a further impetus with each simple oscillation. 
These repeated impulses would develop, if continued, oscilla- 
tions much too large, but they are checked by the regulatiz 
washer, f. This washer, /, is mounted underneath ¢, but 
also loose on the axle of t ndulum, and partakes of its 
movement by means of a tooth attached at right i ae to 
the plane of +, free to move in a keyway in the side of /. 
This washer, /, also has a notch for the tooth, p, of the swites 
but its movement in relation to the washer, ¢, is such that 
when the oscillations of the pendulum become too great the 
two notches do not stevie S he CO 
lation 18 Te 
duced. 


When the current is turned off altogether this ra 


movement ceases gradually, and the washers, moving thro 

position nearly symmetrical with the position 0 
pendulum, the tooth falls into.the middle of both notches, 
contact is established, and the instrament is ready to start 
again. 
Integrating Apparatus —The shaft y, carries at the top 
bar, à, which at each revolution lifts the flexible needle, #, 
whatever position it may be in, and, in doing so, press 
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pi the bridge, o ; when the bar has passed on and is 
| the needle: falls on the cam, 6, and in pressing it down 
from its horizontal ‘axle, en, the tooth, x, engages in the 
wheel of 600 teeth, u, and continues to do so until the cam 


_ has travelled so far that the needle leaves it. 


The outline of this cam is such that for any position of 
the needle the angle through which the wheel, x, moves is 
rtional to the watts in the circuit at the time. - 
The wheel, », advances every 100 seconds, an amount 
rtional to the watts indicated by the position of the 
Peale at the instant when it is caught by the bar, à 


+ These individual impulses are added up, as it were, and 


of the meter by. coutiting the lamps. so registered, and com- 


paring them with the lamips in use. : | NI) 
Wattmeter.—The wäbtmeter is composed of a fixed series 


circuit made up of tw0parallel coils, 4 À’, thro! which the. 
te: Mises on its. way to. the ande 
movable bobbin, B, in allel: with the, lamps. 


coil is fixed on a 
the wire suspension, F F’, which being f 1g1di 
ends, sérves at the same time the péfpose of a torsion spring, 
“When'the current passes, this môtable coil. takes Tg 
pa between the forcé of mutual 
ween ii 
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communicated to the dials, through a train of clockwork 
Suitable to the units chosen, by means of the bevel wheel, A, 
and thus the increase in the readi on the dials in a given 


the energy expetided in’ the’ circuit ‘during 
ime 


* À large needle is fixed on the dial, which advances every 
100 seconds a certain number of divisions ; these divisions 
indicate in watt-hours the energy expended during that time. 
By Multiplying the number of divisions pas over each 
tim’ by 36, we arrive at the watts in the circuit, so that each 
division to 36 watts, or one 10-C.P. 
proximately. ‘This is an easy means of making a roug 


the 
bevel wheel or the: horizontal ratchet wheel, x. The main- 
ap- 


torsion ne: Sie: je eee indicates the power in the 
circuit ois in Aer the needle; L N, acts as the medium 
between the wattmeter and the dials, as we have seen... 
_ All: the instruments of! the same size have the same parts 
and the same cam, so that their construction is absolutely 
identical, and - all. the! parts. are interchangeable, the only 
difference being in: the number of, teeth in the bevel wheel, 

- The adjustment ‘is extremely, simple, in that it. may be 
immediately. effected” within : 1: per cent. by 


tenance is thereby infinitely simplified, in that any error may 
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They are abléto register very small ‘currents; as their 
sensibility at 0 is very EE the” plané of the 


thovable coil being ‘an ‘degrees. of 
the fixed’coils. ace ows 
without ‘any ficätion to À or 


tindtilating currents; Théindications given by it‘are rendered 
as Corréct ak possible, by virtue of the low coefficient: of self- 
imdnctidi# of the movable bobbin and ‘its great: resistazice, 
circuit’ small, consequently enables the corresponding 
fabtot of Gortection to ‘be ehtirely disregarded in practice. 
ture of the apparatus.—This ex 
divided into-two=parts;..one fixed, w 
in keeping the movement of the motor and 
shunt ciroul bf the be does a us, and ano ich 
is equivalent to a certain 


loss of narge 

Loss of of charge.—Taken at 100 volts and at the maximum 
output, hhder the most, unfavoura this 
loss of be varies from ‘007-of the difference of potential 


contact takes place yee one-sixth of a revolution at about 
the mean position of the 


It lasts. g about one-fifth of a single oscillatiäi 
resistance of} the bobbi df. 1e 1,000 bins, if 
we do not take into accoïitit®i ss, ng or 
the counter.électromotive force doe to We movement, the ex- 


10°4 
the time, ans, therefore, equivalent ws. continuous expen~ - 
diture of == about 1 watt: 


| Expenditure t apparatus deritati 


ohms ; volts-would be- > 2006 = 1°66- 


A NEW INDUSTRIAL PROCESS FOR MAKING 
ALLOYS OF ALUMINIUM BY. PEROT 
LYSIS AT HIGH TEMPERATURES. 


On May 25th, M. Minot re read a before the 
Academy of Science on the above subject. He has sought 
to generalise the method whieh Ke has already applied to the 
electro-metallurgy of aluminium by<extending it to the ex- 


traction of the metalloids and those metals the oxides of © 


which are par ble of reduction by médns of carbon. The 
method as app Tied to aluminium was the subject of a paper 
before the Academy on February 17th, 1890, and the 
references ming. be found useful in looking up the 

Comptes fa cx., pp. 842— 848. 

vol. cx., pp. 1,190—},193, 

vol. cxi., pp. 603— 606. 

ka vol. cxii., PP. 231— 233. 


B decompSaing by means of-a battery a double chloride 
of aluminium and sodium which contained a little silica, 
Hénri: Sainté-Claire Deville obtained a fusible dark-grey 
stalline substarice which a to be a compound or 
alloy of aluminium and silicon. Under suitable conditions, 
the proportion of silicon in this rent nd raised to 70 per 


the alloy: is attacked with hydrochloric acid: a 
phitoidal form of silicon is obtained, and if the alloy is 
r in silicon, this metalloid is obtained in the form of a 

wider of which each grain possesses a crystalline 


stricture ; if, on the‘other hand, the alloy is rich in silicon,. 


thé mietalloid’ is set free in the form: rilliant metal-like 


LI 
Le 


at the termi for the. à “for the 


and these are decom 


Inthe process to which Mons. Minet hea the 
‘devoted so much attention, the: salt 
y Deville is replaced by a mixture -sédinm chloride (69 
parts), and the double chloride:of sodium.and:alnmininin:39 
_ These substances aré fused, 

ve parts of silica and the same 
The can then be obtainé 
allo ed with alaminiumi: 
he molten mixture emall quantitiest of 


same quantity of alumina is added. 


alumina and silica’ the ae these oxides remain | 
ito that of the chlorides. 


simply in suspensions’ 
he’use of ‘the fluoride :is 
of aluminium, because at the high temperature (700°— 
1,000° C .) they favour electrolysis, and there is, moreover, no 
loss by volatihsation.- 
The theory of the reaction which takes place is as fol- 
lows -—When the current 


tively in electrolysis, encounters the alumina and si 
transforms these su ‘into fluoride of aluminium 


- fluoride of silicon ; thèse two salts then combine with the 
and form the double fluorides, 


soditini set free 
in their turn. 

- A mixture of oxyfinofide. of aluminium QE 8 Al, 0) 
with alamina and sition is fed into the bath, 


fluoride of 


tion of the salts present varies with the quantity of silicon 2 


which the alloy is desired to contain. 
The electrolytié bath is contained in an iron crucible lined 


with carbon, and which serves. as the Maquere 5 the anodes 
_-being constituted of plates of Gompressed oe | 
Relation. between the Costänts of the and the 


Electrolyte. —For a given surface of anodes and of density of 


penditure of 100 volts would be 10 watts, ‘but it lists of furent egntimetze) 


ero and a maximum, 8,-which must be fixed by ex 


constants of the current and: of er satisfy the 


“équation 

the teriné of known (vide Comptes 
27th, 1890). 


The value of the electromotive. force, 4, undergoes varia- 


tions according as the electrolysis of one or several salts is 


carried on. The table given below shows these variations ; 


the figures refer to one and the same bath upon which 


fractional electrol were carried on, thus eliminating 
successively the salts of iron and silicon which were found in 
it in small — 


Periods.| Nature of the metal or 
alloy deposited. e e, ven ps 

2 | Tron Tron (traced silicon) .. | 
3 |F 0-25 137 | 00089 
at 0°30 1°54 00090 
om | 17 | 
silico O50 | 215 0°0085 
7 Aluminium (traces. of ones? 


During the whole operation the bath was pee with 
chloride of sodium and fluoride of aluminium at such a rate 
as to maintain the electrical reaistance, p, constant. The 
temperature was 850°C. :. 

Industrial Application—These ‘experiments show. t 
is pes to extend this to industrial a ae 
treating by electrolysis during fusion such minerals | 


and white bauxite and the natural silicates of aluminium 80 Be 


as to produce not only alloys of 1 ions silicon, gti agen 
but aluminium chemically pure. 
Mons. Minet has made some importan 
the strength of these alloys, the results of Lx qe are 
ciently interesting to warrant their quotation here. e 
experiments were carried, out in M . de Ferriers's Inbar 


tory at the Conservatoire des Arta et J etiers. RAT: 


fused, and as ds they: melt 
m the free state at: 


the fluoride of aluminium 
is at first decomposed; the fluorine, which behaves oc 


LS 


| 
; 
| 
‘f 
- 
C 
| 
1 
| 
| 
| 
i 
| | 
«41 
4 
| 
| | 
| 
| 
| 
| 


COMPETITION IN ELECTRICAL ENERGY 


Tux City of Paris instituted a a competition, placing at 


a number.* We have now only of 
th the were deemed the com 


. ‘ ° 


TT anon vof band >we' will with the two 
meterswiniel ‘and ‘in alpha order; the 


continuous: on 

ciple;:and-based ori'thé different speed of 
complete description of this apparatus haw: ‘appeared in ta 
earlier number, anth we ouby need: refer to it now: to mention 


origimal: diffienlty “lay hothe want of 


$ 


#44 


ame vuoi t to replace 


of 
tot 


hydrochloric acid from traces. of iron.. 
.. Minet has carried on: these | 
chemical laboratory of ‘the Ecole Normale Supéi 
34 


METERS—THE . PRISE INSTRUMENTS. 


the di al of the ‘Technical - Committee a pointed to 

various 
iyi camong the different 
competitors. In the first competition 
was, submitted all the conditions 


a Ÿ 


+ — 


bts il Bio ws: 
> - à +f, met? 
tee», Arbor; M, Motor; », »’, Field coils; 
D, ‘dise e 
«<: 


an  ercouragemen reserving the : remäi to the class of motor meters., It consists, in inciple, 
for a second competition, This electric motor, whose. angular is, at 
which has led to _ resulta, “hos io proportion to the power supplied to the citopit, with which 


terminated by the decision of which we gave a ti Up these conditions, a. are 


in 


Pomposition of the alloy). | | | 
| per cent: cent. of : ÆEliha Thomion; of Lynx | 
260: 08-602 1000: | 
: | 
DOC | 
| 
| mn, | 
| ics | 
| be between ‘the’ two’ penduitims, which re- | 
gistered either a- - | or ti i wh nthe | 
| | | cousumeré and the company «dis- | 
“Of boron | al:energÿ; has: béen : skilfully overcome 
may exist in’ the proportion 80 pe Cent, of; Lt de | 
ments Under; these:iconditionspthe of the: two: pen: | 
Pherd is the iam ‘thas obtained! is: 
‘of ‘electrical’ ‘power to’ the 
the .meter does: not integrate for. the hall -watputs 
| cffetton the constant of the whemthe: power: 
to be integrated ‘attains! to of: power of 
the meter, say 10 watts, for example, for.a meter of 2,000 watts. 
G | 
| | OR | | À | 
| | 
bs 
» | 


and an armature of 
mé in 
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electric motor integrates the electrical energy supplied, and 


enables it to be determined at any moment between two: 


given periods, by taking the difference between thé indica- 
cations on the dials at the two periods in question. Although 
this idea has often been suggested before, and attempts have 
been made at various times to put it into practice, 
first time that the problem has been solved by such: simple 
methods,. and that the carrying out of the theory’ h 


been so satisfactorily combined with the requirements of. 
Ice. : | vai i 
The apparatus shown in elevation in fig. 1, and theo- 


retically in fig. 2, consists of three essential 1 electro- 
dynamic motor, an electro-magnetic brake, and an indicator 
of the number of-revolutions effected by the axle bearing the 
motor and the brake. : | Lire 
“The motor consists of an inductive system, into which the 
fine wire con- 
derivation on the terminals of ‘the canalisation, but 
with the introduction of a suitable resistance to the potential 
of the distribution, so that the intensity of the current pass- 


ing through this derived circuit shall not exceed. one-tenth 


of an ampère. Under these conditions, if: we call r the in- 
tensity, of the current passing through the inductors, and e 
the’ difference of potential maintained between the terminals 
of the fine wire, a motive couple is set in action between the 


movable bobbin and the fixed inductors, in proportion to ¢ 1, - 


that is, in proportion to the electrical:power to be integrated 
as a function of the time. : The resistant couple is produced 
by the:retation of a flat disc, D, placed on the lower part of 
the motive axle between three magnets. The rotation of the 
disc develops in it induced currents, which - render ‘it a 
sort of electric generator acting _ “itself in a closed cir- 
cuit, and constituting a brake.. The ‘power thus :absorbed 
being in proportion to the angular speed of the disc, there 
would be: dynamic equilibrium when the motive couple is 
equal to the resistant couple, :.e., when the angular speed of 
the dise is in ‘proportion to the motive couple, and conse- 


quently to the power, e 1..The mechanism for registering the — 


number of revolutions has no special ‘features, and is worked 
directly by an endless screw fixed to its upper part. 


_ By the suppression of the iron ;in the armature and the 


inductors of the motor, the apparatus is rendered applicable 
to alternating as well as continuous currents, without any 
change in the constant of the apparatus. 


In order to avoid the error which would be produced in | 


the measurement by the counter electromotive force developed 
by the rotation of the armature, the angular speed imparted 
to it is‘intentionally low, not exceeding one revolution per 
second at the maximum c , thus increasing the duration 
of the pivots of the meter, which is in one single movable 
iece. 
' In order to overcome the friction at starting the in- 
ductors are provided with a coil of fine wire, connected in 
the same circuit as the armature and the additional resist- 
ance, R. At the normal potential, this winding produces a 
constant motive couple practically equal to the resistant 
couple of the starting, so that the feeblest current is sufficient 
to start the apparatus. This coil of. fine wire is shown at B’ 
in fig. 2. The variations in the atmospheric pressure have 
no influence on the accuracy of the meter, as the resistance 
to the air is very slight, in consequence of the shape and 


va low angular speed of the moving part. 


The influence. of the variations in the surrounding tem- 
gg is provided for in the construction of the apparatus 


y à very simple arrangement. The resistances connected 


in series with the armature are made of copper of the same 
quality as that used for the armature and the disc forming 
the brake. Thus, when, owing to a rise in the temperature, 
and consequently in the electrical resistance of the system, 


the motive couple decreases, the resistant couple decreases 


in the same proportion, because the electrical resistance 
of the disc increases, and this increase of resistance 
diminishes the intensity of the currents induced in the 


In order to calibrate the meter, we may vary either the 
resistance, R, which is in series with the armature, or the posi- 
tion of one of the magnets forming the inductors of the brake. 
The graduation is so arranged that the first ncedle indicating 
the number of revolutions makes‘one complete revolution for 
1,000 revolutions of the armature, and as the meter is.regu- 
lated so that each’ revolution of ‘the armature represents a 


isis the 


its accuracy ascertained. For this 


watt hour, the first dial indicates 1,000 watt -hôüré each 
division of this first dial 1 hecto-watt hour, and each of the 
succeeding dials indicates in the ratio of 10 to 1. -The 


readings are then taken as in the ordinary gas meters, 

~ The graduation is very 5 and very rapid. --We have 
only to make a mark on the dis and count the number of 
times it passes a certain point in a given time. Each appe- 
ratus may be in thé same way checked at any moment and 
it would be an 
advantage if the meter were enclosed, not in an opaque 
box of, brass, as is the case with the model submitted to 
committee, but in a box the front of which at least should be 


apparatus, and also a great advantage which it 
the point of view of the interests of the consumer, viz, 


that of remaining completely motionless when the consnmp- 


_ made of glass, so as to show clearly the gg de the 


. tion is nil. | <i 
When the nature of the current passing through-the @ppa- 
ratus is changed, the pointers of the meter mt | Mr | 


subtract with the same degree of accuracy, which fact may 
be turned to account in certain installations—those contain- 
ing accumulators for instance. We may also remark that the 


_ meter is absolutely silent, and that its accuracy is mie 
vantages, 


perfect in every scale of consumption. All these a 
and those which we have mentioned with regard to M, Aron's 
motor, justify the committee in dividing of prize of 10,000 
francs between two instruments of equal excellence; both of 
which satisfactorily solve the problem’ of the “practical 
measurement, of the electrical energy supplied by-‘ééntral 
distributing stations. SCORE 
| E. Hosprranrer. 
La Nature, June 18th, 1891. 232 À 


> 


THE ELECTROLYTIC METHOD AS APPLIED 
PALLADIUM. 


"In the issue of the Chemical News for May 29th there is a 


paper by E. F. Smith and H. F. Keller upon the elec- 
trolytic method as applied to palladium. It appears that 
our knowledge bearing upon the behaviour of this metal 


towards the current is limited and rather indefinite ; a brief 


résume of it, such as it is, is given in the early part of the 


| 
né n 1868 Wohler published in the Annalen, No. 148, page 
375, an article entitled “Ueber das Verhalten e 


Metalle im Elektrischen Strom,” in which, amongst | 


facts, he stated that palladium as the positive pole of a bat- 
tery, consisting of two Bunsen cells, on being immersed in 
water acidulated with sulpharic acid immediately became 
coated with a deposit having a bright steel colour, and which 
was probably palladium. dioxide; at the same time black 
amorphous metal separated upon the negative pole. 


It is stated in the second (American) edition of Classen’s 


Quantitative Electrolysis, p. 72, that a feeble current will de- 
posit palladium in a beautiful metallic state from an acid 


solution, whilst a stronger current will produce a ‘spongy 


deposit. | 
udwig Schmidt has observed that from an aqueous solu- 
tion of 


Chem., XXii., p. 240). 


Messrs. Smith and Keller have experimented with the 


double cyanide of palladium in an excess of ihe densa 
cyanide. They observed that there was no metallk RE 
until all the potassium cyanide had been converted: Ant 

alkaline carbonates. The deposition was extremely nie 
when ‘a solution of palladions chloride in the presence, 

excess of potassium sulphocyanide was used. er 
mopium chloride in ammonium hydroxide was also tried, thé 
the precipitation of the metal was incomplete. — When & 
platinum dishes used ‘in the electrolysis were’ first. coalet 


Pallodam: 


\ 


| 
n | | | 
nitric acid, the current deposits upon the negative | a = 
brouze-coloured deposit, which becomes denser, darker, and 
finally black. At the positive pole a deposition of reddish 
colonred oxide occurs. In alkaline solutions the Le 4 
tion of the metal was much retarded (vide Berg und Her 
mäunische Zeitung, xxxviil., p. 121, also Zeit. für Anal. 
| 
| 
| ISC. 


à 


~ 
-- 
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would haye been placed in more thorough rapport with his scientific 
contemporaries. But mathematical trainin and mathematical 


thi | 

a mathematical mind, In Prof. Clerk Maxwell's opinion eg 4 

had mathematical powers of a very high order, from which if he 

devoted himself to that science, 

have been discovered by him. | 

his address, said that the Royal Institution was during the 4 
career 


À 


small degree to the scientific the nineteenth century, and 
| one of se prolific periods in the world’s 


at Cambridge from Sir Gabriel Stokes, and felt deeply indebted to © 


for all that he had learnt from his writings and 


fovsiqnens upon whom the h membership of the Institution 
had n conferred. These incl MM. Berthelot, A. Cornu, 
Mascart, Louis Pasteur; Prof. Bunsen, of Heidelberg; Profs. von 
Helmholtz, von Hoffmann, and Virchow, of Berlin; Profs. J. P. 
Cooke, Dana, and Simon Newcomb, of the United States; Profs. 
i and Tacchini, of Rome; Prof. Thomsen, of Copenhagen ; 
Thalen, of Upsala; Prof. Mendeleef, of St. Petersburg; Prof. 
Marignac, of Geneva; and Prof. Van der Waals, of . He 
a 


character became to his mind more and more beautiful. 
_ . The mew members of the Institution were then presented to his 
Royal Highness the President.—The Times _ 


NOTES. 


The New Franco-Danish Cable.—The second Franco- 
Danish cable, intended to duplicate that already laid between - 


Oye, near Calais, and Fanoe, in Denmark, will be laid 
between July 18th and August 1st, between the same points, 
by which means a telegram will be able to-be dispatched 
from Calais to St. Petersburg in 10 minutes, and vice versd. 


_ The Telephone in Sweden.—The Stockholm telephone 
. subscribers are jubilant, the subscription price, fixed hitherto 
at rates varying from 112 fr. 25 c. to 175 fr. per year, having 
been tentatively reduced to 14 fr. 37 c. The rate for private 
communications has also been largely reduced, but. the 
enormous difference made in the cases of subscribers seems 
too good to be true: | | 


New Form of Zinc Element for Galvanic Batteries. 
—Messrs. David Mosely and Sons have recently introduced 
a new form of zinc element for galvanic batteries. In the 
case of a Leclanché zinc, the rod is built from a number of 
tubes, each mes So of thin sheets. Each tube is amal- 
gamated before being put together. It is claimed for these 
zines that they are “ without doubt a great improvement 

upon ce pe now on the market ;” also that “a battery 
made up with the patent zincs is free from polarisation, 
owing to each concentric layer disclosing itself successively ;” 
“no cost of maintenance, such as cleaning and scraping 
. . ..° the ziric remaining free from chloride of zinc 
and crystals until completely done.” In proof of these state- 
ments we have not a word of experimental corroborative 
evidence, and in the absence of this we express very grave 
doubts as to the value of the invention. In our own opinion 
we think the notion will prove to be an erroneous one, and 
in cases where the zincs are used in an acid solution, it is, 
more calculated to ensure the destruction than the preserva- 
tion of the metal. 


À 


with . Corsiea:—The 


_Te Communication 
French telegraph administration is now engaged in remedy- 


ing, the insufficiency of. telegraphic communication between | 


Corsica and France, which was so noticeable last year. during 
President. Carnet's journey. t that. island, by. the 
laying of a new submarine cable.. ica. will thus commu. 
nicate with the continent by three cables. * The first and 
oldest connects Macinaghio (Corsica) with Leghorn (Italy) ; 
the second was laid in 1880, and has one shore end at Bastia 


and the other at Antibes ; the third cable, now being laid, 


leaves Ajaccio and lands at Toulon. The Charente, one of 
the two vessels belonging to the French telegraph adminis- 
tration for the laying and watching cables in the Medi- 
terranean, has .already laid a portion of the cable. 


A New System of Submarine Telephone Cables, — 
According to the Bulletin Internationale, M. Picou has 
proposed the following arrangement :—The conducti 
portion of the cable would be divided into two parts, 
along the whole length. That is to say, there would ‘be two 
conductors of copper of a half-moon section, separated by ‘a 
dielectric, and enveloped within the same insulati 
material. The transmitter would be connected to one’ of the 
extremities of one conductor ; the other extremity would re- 
main free. The second conductor at the extremity adjacent 


to the free end of the first would lead to the receiving in- — 


strument ; the other end of this remaining free, as with the 
first one. The receiver and transmitter would be connected 


direct to earth. The idea, we may mention, is by no means 


a new one, as the Bulletin imagines it is. We believe, more- 
over, that it has been demonstrated that the notion that 
any advantage is gained by the arrangement is entirely 


fallacious. 


A New Electric Voting Apparatus.—We have been 
to see, says the Zndépendance. Belge of Saturday, at the 
Brasserie “Abuse 4 where it was pee in a private room, 
the voting machine invented by M. Moreau, of La Louvière. 
This machine presents precisely the appearance of a small 

iano or an harmonium. As key there is a series of 
vale on which the elector must press to record his. vote, 
The names of the candidates are classified by list. ‘To each 
name a button corresponds. M. Moreau proposes to place 
the candidates’ photographs gra their names, so that the 
illiterate would know for whom ony were voting. Under 
the keyboard is a cupboard, the case of the machine, in which 
is enclosed a tell-tale: Each button has its tell-tale, which 
registers the votes in units, tens, hundreds, and thousands, 
The electric batteries are placed under the case in place of the 


pedals. To approach the instrument the elector must gebon — 


a small rostrum, which suffices to establish the electric 
current, and he can then vote. The essential of this inven- 
tion consists in the distribution of the electricity. M. Moreau 
has succeeded in regulating the machine according to the 
number of votes to be recorded by the elector. 1f the com- 
plete list of candidates is five, the instrament is regulated in 
such a manner that each voter cannot record more than five 
votes. It is equally impossible for him to press twice on the 
same button. tN 40 that he must descend and get up again 


_after the lapse of a few seconds. The rostrum, however, 18 


to be made very large, and the presiding officer will see the 
elector the dé À he gets up and also when he descends. . 
No fraud is possible in this direction. We have omitted to 
say that the muchine is naturally protected a pal | 
The apparatus permits of the lists being on rs in different 
colours.. There is a button on which the elector must, press 
to obtain a white ee This button produces the sarpe ons À 
ing as the others. ret voting is thus absolutely ensured ; 
moreover, a number of electricians and sceptics have alrvad 
been to see the machine, and all, or er have recogn 

its ical use. For our part, concludes 

we have questioned the inventor on a number of points, and 
all our doubts vanished before the precise answers and con- 
clusive experiments. The tell-tale cupboard will be naturally 
closed at the commencement of ‘operations. When the-elee- 
tion is finished it will be opened, and the proline officer 
will have nothing else to do but to take down the figures 
given by the tell-tales. An. election will thus be counted 
with great rapidity, and with M. Moreau’s apparatus elections 
will be much less fatiguing for those concerned. 


by a partition. © 


our contemporary, 


© 


| | 
time by means of successive deep inspirations and expirations, which, | 
if might have proved of on that sad. occasion. 
The question had often been what effect on Faraday’s ES 
career would have been produced if he had been subjected to a mathe- FE 
matical training. They must, all feel that they. would not have 
wished him to be other than he was. But if the question must be o 
. home. The | | | | | | | | in no | 
knowledge. He freely gave his discoveries to mankind, and left it to 
others to turn them to practical and profitable account. 
, Sir G. Sroxss, in seconding the motion, said that he had had the | 
honour of a personal acquaintance with Faraday, whose single- 
og devotion. to knowledge for its own sake was beyond all 
The vote of thanks was cordially passed, and | 
Lord RayixIeu, in acknowledgment, said that it had been a great 
honour and a great responsibility which had been placed Beg him. 
He remembered with a the instruction which he derived | 
his conversation. 
Sir. F. BRAMWELL | read the names of the 7 : 
to be | 
| 
| | 
| 
+ 
| | 
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Telephone st the Frankfort Exhibition.—On Electric th probable 
Sunday last a telephonic installation, that the Leipaig ‘Tram 
Bouse with the small detached building in the grounds of for horse traction. | iit 
the Electrical Exhibition, was The engineers who | F 


carried out the work, Messrs. and Genest, of Berlin, - The Frankfort of 
“fate provided upon the stage of the Opera House four articles, entitled, “ Walks through the Electrical 

y transmitters, two to transmit the vocal, the Frankfurter Zeitung devotes a whole column to a con- 
and two the instrumental portion of the rformance. 
Though, from its peculiar staging, etry mr oe a and to a general description of thé method ‘adopted in: 


this occasion (Wagner's Tristan and orms Very jp of th This 
tout, the lidbeners the exhibition were délit the 


engineers, work ‘rarely 
élearness and distinctness with which every note and word was ened Cnt pay in daily—papers. 


uced. 
of the Electrotechnische Gesellschaft +: 
their second visit to the Electrical Exhibition, nid © Water Power of the one.—In the : report | 
more especially the telephonic and telegraphic sections. The utilisation of | 
representative of the and Genest Company, Limited, of the Rhone near (teneys, it is stated. that of the'4,400.H.P. 
was in attendance, and explained the uses and construction available, only one-half. is used. During 4890 ne: less than 
of the apparatus which are exhibited by that firm in the 1,565 motors were supplied with’ current. ! | 


7 


‘most complete, manner, The elegant portable telephone,  ranged from 3 H.P., for operating we 
an exact of that for the writing table of the of 625 H.P., for the 
qaemen Emperor, prov a special attraction. | original cost of the’ wor was £294,000, + 


during 1890 smounted to £84,000. 


Bectricity im, War of the Mersey te test the 


pe of submarine mines as defences of the approaches to 
rt of nc For some days the Mersey Volunteer 
Diveion R.E or Montgom tgomery commanding, devoted 
‘themselves to laying down “ tou in different spots, and 
on Friday the oi, with a wane bony of officers and others 
Tteteate’, ed out in the Office steamer Lady 
Heathfield to see how these mines could be electrically ex- 
and note the effects. The company included General 
the Earl of Stair, Sir James Poole (Hon. Colonel of the 
Mersey. Gon and Brownlow, | & 
officers.. One mine (an iron’ containing 100 of gun 
been at of $s ft. of water off the _The tion of Civil. Ragin Engine 
own as ‘ con- * 
‘eoted with Perch Rock Battery, as well.as with buoy pe pepe rad 
200 yards out in the stream. steamer struck against to Llewellyn Bircball Atkinson, AK.O,,. 
this buoy, an electric bell immediately rang in the battery, Atkinson, AK C, Assoc, MM: Inst. 
and the mine was fired. This seemed to be practi in- pa on “ Electric mining m her 
stantaneous, and the result was that a rudely-constructed raft PR 


over the mine was hurled up in fragments to a great 
Rent, URSS ey It was easy to see what M.Inst.C.E., for his paper on “The of the 


and distribution. of electrical, energy.” 8, A: | 
would have been the fate of a ship placed in the position of  , ;: illiam Lengdon for his n Railway train 
the raft, especially if the iron box had contained a full charge for his papes 
of 500 Ibs. of cotton. Lesser mines were laid with rela- 


| Anderson, of her on the Firth 
Obituary.- —Ph or, perhaps, more especially elec- oF Forth last week. The Lady Ina is the sixth yacht Owned 
trical, science, has been deprived of: one of its most es by Mr. Anderson, and in ey her 
‘workers by the sudden death ab his residence in 
hagen, on the 9th instant, of Prof. L. V. Lore ns, Ph.D. The ss. Mira, recently launched from th ‘Messrs. 
the 18th of January, A. and J. Tnglis, Poi e, for the Ber; Com- 
1829, and after having studies in ap | ny, tral. on th of. Clyde on 
‘science at the University of he pat an roe 1852, he held Mira is rar for the traffic in 
‘for a great number of years the essor naga s North 


of Natural the of Norway between 
Philoso in the Ro Daniel Ml Academ Lorenz y 
2 phy i moot y: Cape, and has accommodation for 


known in connec- The ship has been handsomely fitted Lhit 
‘tion with his extensive investigations in optics and elec- veme tudin À 
tricity. Nearly all his papers are pu in “-Poggen- 999 


8 Annalen ” and in th Proceedings of the Royal Deniah 
Mociety, and his name will always be intimately associated Electrical Trade etek: 
“with the determination of the electrical units and of the -of the Electrical Trade Section ‘will be 
Siemens mercury unit in the ©.G.8. system. In 1882 Prof. the London Ohamber of Oommerce ‘on ay 
Lorenz was a member of the International Committee, who  inst., at 8 p.m;, to consider'the appended es. 
met in Paris to fix the electrical units, on which occasion he 2. Correspondence : Letter from he wi 1 
He has written several books in his  attended at the Board of Trade in the matter: 

n light and heat, and also a complete treatise into electrical standerds. Overbend wires: Tis 
‘wa ph sion’ whioh long to the best of its kind written in  Mengarini, of Rome, being about to trangmit 2, 

Danish. Of inventions his name, the Lorenz and from Tivoli to Rome at's of 5,000 volts along bare. 
puma Die machine, which in 1881 was awarded a ig W 


medal at the Paris Electrical Exhibition, is the most 

rtant one. Lorenz was not an CES he loved 
for its own sake, and pe ! 
‘one, leaving it to practical people mest | to shape his 
parely theoretical conclusions, 80 applied : party 
in the service of man. bition from, say, the 6th to the 15th of Angas 


| 
| 
| a | apts | 
Woodhouse and Rawson's 
00 at of | 
descriptions. illu | 
hinery, | 
fion-of the kind in 
of for al 
| 11. us ed at the 
1G Dret ums 
nc Mie William 
LE, for their joint 
2A 
Real pton, 
generation 
| 
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‘Victoria Torpedo Company.—The shareholders of the 
company have decided that the concern be wound up. 

_ New Cable Service.—The French Submarine Telegraph 
Company has opened for service a new cable between Puerto 
Plata and Martinique. | 


Telephone Patents.—The second important patent for 


telephones expires next month, and as the Postmaster-General 
bas not moved in the matter of granting licenses for tele- 


phone exchanges, questions will be asked on the subject in 


the House of Commons. 


The Eastern Extension, Australasian and China 
Telegraph Company, Limited.—It is notified that the 
coupon on this company’s 5 per cent. Australian Government 
Subsidy Debentures, due on the 1st July proximo, will be 
id-on and after that date at Messrs. lay, Bevan and 
., 54, Lombard Street, E.C. Coupons must be left three 
clear days for examination. — 


- Mr, Edison’s Inventions.—A Dalziel’s Agency telegram 
from Boston says Mr. Edison has been sued for $250,000 b 
Mr, E. B. Welsh, who alleges that he is entitled to a half 
interest in all the improvements and inventions made by 
Mr. Edison for the transmission of messages by electricity. 


: ? Electric Light on the Stage.—We understand that the 

hovel use of the electric light in the new ballet at the 
* Alhambra, ‘ Oriella,”” was devised and carried out by Mr. 
Charles 8. Northcote, representing Messrs. B. Verity and 
Sons. The leading. papers in their notices of the perform- 
‘ance, speak ‘highly of the remarkably pleasing effects 


. Conversazione of the Society of Arts.—In response 
to invitatidns from the Council of the Society of. Arts, there 
_ was a large assemblage of ladies and gentlemen on Wednes- 
_* day evening. at a conversazione held at the South Kensington 
Museum. The guests, nnmbering about 2,000, were received 
‘es they ‘arrived by the Attorney-General, Sir Richard 
‘Webster, M.P., chairman, and several members of the 
Council. Music formed a leading feature in the evening’s 


> Silvertown Cables.—A useful treatise on electric light 
- cables has been issued by the Silvertown Company, con- 
. sisting of general notes on insulated conductors, directions as 
to the choice and erection of overhead and underground 
cables, quotations from English authorities on high tension 
underground. circuits, testimonials in favour of the Silver- 
town cables, directions for the electrical testing of electric 
light mains, and tables ‘of standard sizes of conductors and 


‘Mammoth Electrical Works.—The Detroit Electrical 
Works have purchased 16 acres of land on which they 
‘intend , erecting one of the most extensive electrical 
anufacturing establishments in America. It is expected 
oe bave all finished by the Ist of January next year. 
It is the intention of the company to turn out per day for 
the first year’s work. at least five complete electrical equip- 


. » 


‘capacity of not less than 100 horse-power. Mr. Louis 
Warfield, from the Pennsylvania Railroad Company, is now 
the general manager and treasurer to the company. 


:. An Excellent Arrangement.—In view of the pro- 
: bability of the street pavements being broken up for electric 
Aight and other purposes, the Peterborough nilosiilin have 
adopted an excellent method of laying the asphalt of which 
ythe pavements are formed. The material is laid from the 
. house, frontages to within a distance of about 18 inches 
. from the kerb-stone, wooden laths being used to ensure the 
sedge of the asphalt setting to a sharp outline. A slip of 
brown paper is then Jaid against the edging and the.space 
_ between “it and the Kerb filled in with the asphalt, thus com- 
pleting the pavement. If at any time the latter has to be 
opened up for the purpose of laying pipes or wires, the 


18-inch width can be broken without disturbing the re- 


-mainder of the surface and leaving a jagged edge, as is 
usually the case in operations of this kind. — ate 


North of Scotland Railway Com 
sive alterations, and is to be ligh 


“meïts for.-cars, together with one complete generator of a- 


22 — 


Fire at Newcastle, — Messrs. Barnett, Wynné land 


Barnard’s drawing office and electrical testing root i New- 


castle-on-Tyne were destroyed by fire on Saturday last, 
causing considerable temporary inconvenience. = =; 


© Hotel Lighting.—The Palace Hotel, Aberdeen, which 
recently passed into the immediate control of “the Great 
y, is undergoing exten- 
throughout by electricity. 


Secondary Batteries.—The Royal Soci : 
n ries. e Royal Society | 


which we publish abstracts on pp. 795 and 796, 


resting tn those who manufacture or 7. secondary.bat- 


teries. ‘The experimental researches : essrs. Ayrton, 
Lamb, Smith and Woods ‘appear to be, in close agreement 
with those calculated by Prof. Armstrong and Mr. Robertson. 


Electricity in Mining Operations.—It would appear 
from the letters of Messrs. Steavenson and Massey that the 
United States is not even on a level with this effete old 
country in the practical applications of electricity to minin 
operations. Can it therefore be possible that the fréquent 


illustrated descriptions of electrical mining plant which one 


sees in American exchanges exist only on paper ? | 
Portraiture.—The electrical profession : seems to. be 


- coming in for a full share of attention from artists; Tie © 


iatest portrait is a very good one of Major Flood Page, 
secretary of the Edison and Swan United Company. it 
from the hand of Mr. G. B. Black, of 21, Baker Street, and 
is very well reproduced by lithography. The likeness is not 


only excellent as regards its fidclity of resemblance, but is at | 
_the same time very pleasing in vivacity of expression, 


The-Royal Society.—The following papers were down for 


reading-last night :—Dr. J. Hopkinson, : “ Noten the 
Density of Alloys of Nickel and Iron ;”. Oliver. Heaviside, 
F.R.S. : “On the Forces, Stresses, and Fluxes of E in 
the Electromagnetic Ficld”; Prof. W. G. Adams, FRS: 
“Comparison of Simultaneous Magnetic Disturbances 
several Observatories, and Determination of thé Values 

the Gaussian Functions for those Observatories.” 


Solicitors’ Charges. —:In view of future ‘litigation | 


amongst electrical companies, and the air seems thick with 
pending lawsuits, we would recommend .those who are. pre- 
ing for battle to peruse the case “In re Morse—ez: parte 
Latimer Clark & Co.” which we publish in another column. 
By bringing this matter before the notice of their respective 
solicitors, each side might derive some pecuniary benefit in 
the way of reduced charges. The opinions expressed on this 
case by Lords Justices Lopes and Kay ought also to have a 
salutary influence upon the legal 
Latimer Clark & Co. deserve the thanks of the electrical pro- 
fession for challenging the charges made against them. + 


The Electric Light in London.—At their sittingon 


Monday the Examiners on Standing: Orders reportedthat . 


compliance had been proved-in the case of the Bill confirm- 
ing granted by the Board of ‘Trade for 
lighting certain areas of the metropolis by means of electricity. 
Two of the orders were granted tothe Camberwell and Islington 
Electric Light and Power Supply, Limited, enabling them to 
light Camberwell and Islington, and requiring mains. to be 
laid within two years in the following streets, Rook 
others : Camberwell Road, Peckham Rye, East Dulwich Roa 


Lordship Lane, Road, Holloway :Réad, Seven: Sisters 


Road and Essex Road. The Brush Electrical Engineerm Com- 

ny, Limited, by the third order in the Bill, are enabled to 
light St. Saviour’s, Southwark, and must, within two-yeare 
after the commencement of the order, lay down mains 1n-80 
much of Blackfriars Road, Southwark Street, and Holland 


Street as lies within the district. ‘The next order enables the 


Stamford Hill, Tottenham, and Edmonton. Electric Laght ~ 


and Power Supply, Limited, to light portions of Putney and 
Wandsworth, the mains having to be laid. within two year 


_in Putney Hill, Putney Bridge Road, U per Richmond 

Road, and other streets. The Westininster Flectric Lighting 

order enables the Westminster . Electric Supply Corporatien, 
requires the 


Limited, to light portions of Westminster, an Great 
distributing mains to be laid down within two years 1 


Gate, King Street, &c. 


fraternity. Messrs. 


George Street, Parliament . Street, Whitehall, Queen Ama | 


of a hew fo 
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Rapid Transit in New York.—The commission on 
up transit system in New York gave its report on 
y? 


7th... In dealing with improved railway facilities, it. 


_ was resolved that the motive power for the new lines shall be — 


deetricity;, or some other power not requiring combustion 
within the tunnel. | 


ithe Weymersch Battery.—The ‘Weymersch Electric 


ery Syndicate, Limited, has taken works at Colwell Road, 


fast, Dulwich, to manufacture the batteries and carry out 
any orders with which it may be entrusted. It may have been 
thought that the Weymersch business had been allowed to 

r; but the directors have refrained from bringing it 
prominently before the public until it had repeatedly stood the 
teat of practical work.. They.now- feel confident in recom- 
mending the Weymersch -primary battery as a most con- 


vénient ‘and reliable means of producing electric energy. 


‘own opinion on the battery is well known, and every 
ther. information may be obtained at the offices of the 
syndicate; 2, Victoria Mansi ions, Victoria Street; 8: W. 


»The Royal Society Soirée.—On Wednesday evening last 
a-distinguished party of ladies and gentlemen were enter- 
tained at the rooms of the Royal Society. The guests were 
received by the President, Sir William Thomson, and the 


Council. For the amusement of the company, the members 


ofthe Royal Society had provided an interesting series of 
ethibits,.of which ay by Prof. Carus Wilton, for 
egamining strains in bent g was, ps, in- 
ttingically the most valuable. there. The ob- 
tained by this instrument appear to demonstrate that 
the” present. theory ‘of: strains in heams under flexure is 
not entirely correct. The most popular exhibit of the even- 
ing was furnished by the National who main- 
tained telephonic communication between Burlington House 
and Liverpool and Birmingham. Among the miscellaneous 


objects on view was a drawing, the first received in Europe, 
of a hew form of marsupial of mole-like habits and structure . 


singular looking little ‘beast. 


— 


; . NEW COMPANIES REGISTERED. 
Electrolytic’ Caustic Soda -and -Chlorine Trust, 
limited:—Capital, £10,000 in £10 shares. Objects: to 
enter-into-an agreement to be made between J.C. Richardson 
of the ‘first part, T. J. Holland of the second part, and the 
company of the third part, for the sale to the company of the 
- British patents, 1890,..No..2,296, and 1890, No. 2,297, for 
“jmprovements in the electrolytic production of caustic soda, 
caustic potash, and other products from their salts,” and for 
“improvements in apparatus to be used for electrolyti 
purposes,” and to develop, improve, and bring into public 
use the''said inventions. Signatories : T. M. Dunstan, 202; 
Upper Thames Street, E.C. (25 shares); R. Wakefield, 
202,Upper Thames Street, E.C. (10 shares) ; W. 8S. Wake- 


field, 202, Upper Thames Street, E.C. (5 shares); R. C.. 


Baxter, Hethersett, Reigate (50 shares); R. Vogan, 220, 


Cromwell Road, S.W, (50 shares) ; T. G. Taylor, 88, Queen 


Victoria Street; E.C. (5 shares); ©. E. Green, United 
University Club, S.W. (50 shares). The number of directors 
8 not to be less than three nor more than seven, the first 
being G. R. Tyler, C. E. Green, R. ©. Baxter, R. Vogan, 
Colonel T. J. Holland, and J. C. Richardson. Qualification : 


£500. ‘Remuneration: is to be determined at the general — 


à L4 


g. Registered on the 15th inst. by W. Webb & Co. 


Objects : to acquire lands, tenements, plant, machinery, &c., 
to carry on in the O ‘ = 
the business of an electric light company in all its branches, 


shares have been taken u 


M.R.C.S.;:Nantymoel ; D. Evans, Nantymoel ; G. Williams,’ 
Nantymoel; R. A. Williams, Tynewydd; .D. H, Evans,. 
Tynewydd ; D. Price, Nantymoel. tered on the 10th 
inst. by Jordan and Sons, 120, Chancery Lane, W.C. Office, 
2, Wyndham Villas, Nantymoel near Bridgends, Glamorgan. 


| OFFICIAL RETURNS OF ELECTRICAL — 


Kensington and Knightsbridge Electric Lighting 
Company, Limited,—A statement of. an increase in the. 

capital of this company (£300,000 in £5 shares) 
of £50,000 in £5 shares, was filed on the 20th ult. The. 
annual return of this company, made up to the 18th ult., 
was filed on the 23rd alt. The nominal capital is £300,000 


divided into 50,000 pirat er 10,000 first preference 
shares of £5 each. 15,000 ordinary and 9,590 first preference 
and upon each of these the full 


amount has been called. The calls paid amount to £107,550, © 
considered as paid't6 £15,000, ahd unpaid to £400.’ 
148, Brompton Road, SW... 


Kensington Court . Electric Lighting. Company, 


_ Limited—The annual return of this company, made up to 


the 18th ult., was filed.on the 23rd ult. The nominal capital 
is £10,000 in £5 shares. 2,000 shares have been taken up, 
upon all of which the full amount has been called and paid. 
Office, 148, Brompton Road, 8.W. 
Bedford Electric Light Company, Limited.—The 
annual return ‘of this company, e up to: the 16th alt, 
was filed on the 25th ult. : The nominal capital is £15,000" 
divided into 14;750 ordinary and 250 f ers’ shares of £1. 
each. 882 ordinary and 154 founders’. shares have been 
taken up, and upon the founders” shares the fall amount has 
been alae while Yes the ordinary shares 1s. per share has 
been called. The calls paid amount to £197 19s., and 
unpaid to 8s. Office, 8, St. Paul’s Square, Bedford. 


LEGAL. 


In re Morse—ex parte Latimer Clark and Company. 


arbitrator, 
and the arbitration, which was conducted by a solicitor on either. 


side, lasted 17 days. It was agreed between the parties that a short- 
hand writer should be employed to take down the evidence, and that 
three each day’s proceedings should 
notes, 


to engage the shorthand writer and to pay 
copies to the arbitrator and the other side. He pates 1 / obtained 


copies by means of a, 
himself, and gave the others to the arbitrator and 
his opponent. question now arôse as to the taxation of these items. 
Messrs. Latimer Clark & Co. objected that Mr. Morse ought riot to have 
made a copy of the notes for himself, but should have usedthetranscript. 
furnished to him by the shorthand writer, and, further, they con- : 
tended that the copies, having been made simultaneously by means 
of a carbon type-writer, hes oo not to be charged for at the rate of 
4d. folio as if they been separately copied by hand,- The 
overruled the objections, and his decision was upheld 


Mr.’ 
Justice Wright at Chambers, but the Divisional Court ined the. 


ee and from their decision the present appeal was brought. ‘i 


W. 8. Rossow argued for the appellant. 

Mr. Morton Surrx to the judgment : 
a | 

Lord Justice Lopzs said LES be entirely agreed with the views. 
These type-written copies were made 


had been 
y and laboriously copied by hand. | 
boon ‘hada. Ae to the third , be: 


| | 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
from the decision of the Lord Chief Justice 
and Mr. Justice Day on a question of the taxation of costs. An arbi- 
tration of a highly technical character took place under an ges 
to refer between two limited ei; rem the St. James and Mall 
Electric Lighting Company and Messrs. Latimer Clark and Co., who | 
| 
were left to the discretion of the arbitrator to be dealt with by him 
in his award. Mr. Morse, who was acting in the reference on behalf 
of the St. James and Pall Mall Electric Lighting Company, agréed - | 
| 
meetin | 
28; Queen Victoria Street, H.C. | 
Ogmore Valley Electric Light and Power Supply 
| sell and deal-in wire 
Cables insulating materials, accumulators, telephones, &c. 
ri ith one share each) J. Williams, Tynewydd, ae | 
; hat the trans D DAVE sufncient, 
| D. 8. Rees, Nantymoel ;: D. Wyndham, | ond thal Mr. Morse was not entitled to s copy for his own use. : 
Llewellyn, Tynewydd ; D. J. Thomas, Lord Justice Kay agreed, and could not but regret’ to seen 
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attempt to in this way. He would have ES 


ald be reluctant to make such chargés, and it was not 


à 


Beard Y, National Telephone Company.—(Before 
Mr. Justice Hawkins and a § ).—This was an action under 
Lord Campbell’s Act, J laintiff Se Mrs. Emma Beard, who sued 
r child for for the loss of her 


ting 

the wa thatthe laintiff's 

and the plaintiff was not entitled 
ver. 


Mr. Candy, d lett the. tiff; ad 
he jury à for 


CITY NOTES. 


The House-to-House Electric Light Supply Company, 
- Limited, 


fallowing isthe report of the directors to be bmitted at to- 


anuary to 31st December, 1890 


Date. _ Working Expenses. Revenue. 
January to June, 1890. £1,921 Os. 7d. £1,373 6s. 7d. 
July to December, 1890 £2,703 5 10 £3,637 2 7 


. At the | of the there were 78 houses connected to the 
company’s ts, and on ber 31st there were 248 houses. 


ia Cromwell Road, 
Gardens, F Fopetone Rond, Foulis Terrace, Fulham Road, G 
ledhow Garde 


ilston Road, 

Gh ns, Gledhow Terrace, Gloucester Mansions, Gloucester 
Road, Gloucester Terrace, Harcourt Terrace Garde 

ington Hereford Square, Hogarth Road, Kempsford Gar- 

dens, n K Mansions, Knaresborough Place, 
Lexham ; Marloes Road, Moreton Gardens, Nevern Mansions, 


Gardens, 

Sumner Place, ussex Place, Trebovir Road, Tregunter Road, War- 
wick Road, Wetherby Gardens, Wetherby Road, York Mansions. 

.With a view of providing. capital for the extension of the com- 

8 business in K n, and in order to keep pace with the 

d for the light, an issue of 7 per cent. cumulative preference 

shares was sanctioned in December last by the sharehol The 

ss state of the money market having interfered with the 

iption of capital, the directors will be glad if the shareholders 

ae interest themselves in this issue, and subscribe the 


which is de order com with the obliga- 
tions 


ing eligible, offer themselves for re-election. 
ensuing year; Messrs. Theobald Bros. and Miall being eligible offer 
ves for re-election. 


the defendants. “Tadgment 


directors have pleasure in sub ud of funda) balan hart 
profit and lose shewing tbe eperations of 


Mansions, 
s Court Road, Earl’s RCE Evelyn 


 ABsTRAOT OF Accounts to Slst December, 1890. 
Cartrat Account. 


entre to December Sit, 600 


lez 
ee | 

oof 


account . 
£57,635 0 0 
| £ 
By Ordinary shares 26,610 0 
» Founders’ shares... 
” Debentures eee eee eee soe, see 30,000 0 
» Amounts received with applications for preference 
£57,635 0 0 
‘Distribution of electricity 
» Renta, and taxes 
» Law and 67 4. 
| 
£5010 9 2 
£ 
By sale of current per meter .. 4,660 9 
” ” ” under contract ee 30 14 
» Rental of meters, converters, &c . 206° 6% 
» fees eee eee .. 1 2 
” Other items . LL à 51 17 6 ” 
| 
«£5010 9 3 
| Net Revenu Account. 
» Interest on debéritures accrued .… 1,661 16. 
» Subn. Electrical i » 
ms ce carried forward … 88615 8 
£2,096 1 5 
Cr. £ a4 
- By Balance from revenue account pa 29 
» Foundation of business, inclu loss on electricity | 
account to 30th —, ), and debenture Pits 
£2,096 1 5 
Generar Batanc® 
Dr. &- 
To Ca ital account 42.635 0 0 
debentures at £100 each Az … 80000 © 0 
es , Sundry creditors on open accounts ere. 
» Net revenue account, at credit thereof ... 385 15 8 
| £80,818 9 6 
at 51,080 14 
ital t 
à 
» Sundry debtors for current .. ... 2,918 16 
» Other eos A 3,386 1 
be Stores on hand... 3,292 19 
» Preliminary e 3,759 & 
» Debenture issue 153 13 
, Preference share issue expenses 65 4 
» Sundry debtors on account of contracts in course 
| of completion... 359 10 
» Insurance premium (prepaid) 39 © 
| £80,818 9 6 


City and South London Railway Company, Limited. 


AN eral meeting was held on Th last at Win 
chester at ¢ object being to pass resolutions for purpose of 


raising more capital. 
Ths read the following notice :— 


o eco 


Son 


eS o of 


% 


| 
ELECTRICAL REVIEW 
busband, William Beard, who was killed by the fall of a telephone 
| | | ite igec to the | | | 
After | to | account the debenture interest and loss on 
working to September 30th; 1890; up to which date the business was 
iod under review has been mainly spen uilding up the | 
the number of attached to the company’s 
circuit on the Ist January being , and the number on 3ist 
December being 13,665, pointing to the probability of good returns 
in future years. 
In this connection the statement is 
= as y on —- 
3ist was 13,665, which has since been increased to 16,144 in 304 
houses, whilst fully 4,000 more lights are wired, or are in process of 
wiring. 
The company’s mains, extending to nearly nine miles, are now laid in 
the following roads, &c.:--Allan Terrace, Ashburn Place, Astwood 
Road, Barkston Gardens, Barkston Mansions, Bath Place, Bina Gardens, 
The Boltons, Bolton Gardens West, Bramham Gardens, Bramham 
Mansions, Clareville Grove, Claro Terrace, Colherne Mansions, Col- 
herne Road, Colherne Terrace, Gardens, Collingham 
Place, Collingham Road, Courtfield ens, Courtfield Road, Cran- 
| evern | | evern | quare, : d | ce, Newland Terrace, Old 
Brompton Road, Onslow Gardens, Onslow Square, Pembroke Gar- | 
dens, Phil beach Gardens, Priory Gardens, Queen's Gate, Redcliffe 
Gardens, Redcliffe: Square, Richmond Road, Roland Houses, Roland 
| interests outside the metropolitan area in a construction company, and 
it is hoped that a steady annual addition to the profits of the com- = 
| pany will accrue from this source. ; 
During the year Mr. F. J. Burt and Mr. C. T. D. Crews resigned 
their seats at the board, and the vacancies were filled up by the [III 
| | 
| 


7 


2, 


_ It was necessary to get 


19, 1891.) 


" #J¢ is necessary for the efficient working and full « ment of 
the traffic on the railway, that the of the sidings at 
Stockwell, approved of at the last half-yearly m , Should be at 


droite, as the most economical 


usual practice of other railway companies), £150,000:0f the share 
| preference stock bearing 6 per cenit. interest. Such stock 


be offered to the shareholders in the first instance, but only so 
vil issued, (about £50,000) as is necessary 


5 
E 


if they could carry this un 


amount, and it was therefore to make it 
150,000. It was not, fowever, Intended te moment to any 


posed isthe best way. They (the directors) gave the best advice obtain- 
fhis manner. As 


share capital and £170,000 of debentures. There was, therefore, re- — 


maining £55,000 of debentures and £170,000 of unissued ordinary share 


capital. A portion of the debentures could not be issued until a . 


further sum of some £70,000 of i, and 
t they had £170,000 of 
share capital available. The amount required at present was, as 


wholly untrained, because being an absolutely novel un " 
there was no possibility of getting trained men for a railway of this kin 
! rienced foreman to educate the staff 
to their duties, that education 
were now being di 
hey were also now in a 
with their expensive edu 
therefore seen now what the normal expenditure would be. It was 
impossible to tell exactly, for they had not sufficient experience, of 


wear and tear of the electric engines; but still it was possible to. 


arrive at nearly what it would be. The income for the last half-year 
was at the rate of £40,000 per annum. That income, they were glad 
à say, was showing symptoms of increase, and the last few weeks 


shown decided improvement, and it is to be hoped that — 
decided 


increase. But 
assuming that it was not, and that the average was at the rate 
of £40,000 per annum, the expenses in working, including every 
expense, administrative expenses, and every expense of the company 
would reach as near as possible to a figure of about £28,000 per 
annum. That will leave a profit of about £12,000 on the present 


next year that increase will show a very 


sum of £3,000 or £4,000 as a margin of If, as he h during 
the ‘next twelve months the ts were £10,000 
or £20,000 annum, they be in a fair way to pay 
an early divi In the case. of an increase of £10,000 they 


could pay 14 or 2 per cent., or £20,000 hotel cent, That w 
of course depend upon the receipts for twelve months. This 
was the actual position as near as they could give it. They had hopes 


: 


very much the same view, that it would be very desirable indeed — 


up to the er which had, contracted te give them, = 
have not been able to that and that number 
trains which they en are 
which are: a still | es soon 

they would be able to incresse the train service. The company 
this it was proposed to extend, a of the bam line. 
conclusion, the Chairman p the following tion :— 

_ “1. The creation, under the powers of the City and 

Railway Act, 1890, of preference 

solutions alrèady passed by the company w conflict or inter- 
fere with the powers of the company to create the said sharés or 
The resolution was seconded, by Mr. Hansuny;: if 

Mn Count then moved, as an athendment, that the meeting be 


Tee Duke of Mar on Wednesday at second 
general meeting of the Electric and General Investment 
Company, Limited, held at Winchester House, E.C. The report, 
which was published in our last issue, was taken as read. = * 
the net profit earned during the year was 
£2,592, which the ded should be ted in 
the form of 10 per cent., with a bonus of 12s. 6d. per. cent. 
2205 £1 5s. on each founders” share, 
and of £59 as additi remuneration to the directors, according to 
the articles of association. He remarked that during the past year 


C4 
Re 


ear of their. operations. 
< movers in the formation 


great deal of was: due to the pri 

this enterprise, who foreseen the enormons development of elec- 

tric lighting.. They saw thatthe ordinary financial houses were not 
y conversant with matters and the progress 

of that industry. The moment had now come when electric progress 


7 
TAN TELEGRAPHIC JOURNAL AND | | | 
could. Giminish fhe below the figure he 
had given. Looking at the time the com had 
| open, comparing th. with. due 
once nroceeuea Cngine power and Folly svock Dave railways he the shareholders would bave to go very: far 
also been ordered, as mentioned in before they woul jhe one before 
“To meet these and all existing capital liabilities, it is proposed to them, considering that this was an entirely new department. er 
much larger traffic at, the beginning, but it was a. trafic: whinl | 
sh symptoms of The 2, ) witl 
“To sanction this arrangement, a meéting of shareholders is called. portions of the day that fare was too bigh, anû d not fil 
for Tuesday, the 16th inst., when the directors hope you will be able .. They were very, far: from full, so the opportunity wap. 
The CHAIRMAN said the question had arisen before them as to the.moat. : RE, qu very mach larger number of passengers 
| economical mode of raising some additional capital for the enlargement, ug carried, und-theline was ‘very pagent ee popular. 
orthe making of sidings at Steckwell, which lready £3,000,000 “f peuple in perfec | 
connection with itional ro stock which would in due course 
become due ; they wished therefore to provide beforehand a sufficient | 
fund for those various amounts. The total estimated amount was 
not more than was aid in the ciscalar, about, £80,000 | 
only point they had to consider in the matter was what was the 
moet economical way of rising the additional pital which is required | 
for these DOBeE | 
aertaking Out Without prererenc UA! 
| whatever. If it were done they would occupy an exceptional position, 
as there was no railway mp me à which had not got preference | 
capital. But it was a new undertaking, and he would like to have | 
done without stock. The that had arisen 
was whether the carrying that out woul the best arrange- | 
ment. Owing to the financial conditions of the London money | 
\ market, their shares, along with a great many other shares 
! had gone down very much in value, and to issue the ordinary shares | 
at the present price would be establishing alargeand future claim on | 
2 the company by having issued shares oo below what their . 
J real value ought to be, and to. avoid they thought the most 
- | preference capital, which could ke got out at its full price, and with- 
2 Their notion was not to obtain any This was agreed to. | 
more than was absolutely necessary for the requirements of the com- 
pany, but in order to obtain a quotation on the Stock Exchange and k Be: 
make the stock _ it was ne make it a ~ of a Electric and General Investment. 
| | position of matters, and it was for the shareholders to say whith of the 
processes they thought was the most economical. Thé directors had 
come to the conclusion—with much — that what had been pro- 
regarded the present condition of the company, it was the first oppor- 
tunity that had occurred à which could Ve given any authoritative 
statement. Dealing first with the present capital of the company, the 
) authorised capital was £800,000 in shares, £225,000 in barrowed powers, | 
making £1,025,000 in all. Of that there had been issued £630,000 of there had been but fittle time for buainess, in the very pata 
| 
ore 8 » some I . y-and-bye they might want more, had reached a commercial basis People were able now to giv | 
and it would go to some £60,000 in course of the next six or nine - | 
that. Coming to the working of the concern in the first instance, pe. m1 À the profit to bé: derived ‘fo an undertaking. The | 
when arrangements were allnew the power was new, the whole style tlemen who formed this com foresaw that there would 
of working was new in the concern, exceptional sv had to Je robably be demands él for c& for peur 
be made to avoid any breakdowns or failures. had a staff both for the City. of Be and 
and during the year’s ience directors had had they saw 
of ‘The function of eum was | 
to try and set those enterprises on their legs on a DORE em. 
servative and proper basis, not Mis lo heating à any undue profits, 
but simpl employing their energies in pF goer concerns, and 
. for pushing. The business done this year had not. been very 
large, though, considering the. amount EE pee subscribed, he 
thought the shareholders would be with the results. 
Although it would be premature to ssy we had arrived at a time 
when e ity was going to displace gas, he had no doubt that in a 
short time it would be a very. 
bably—especially in the City of London—it would supplant it 
motion was seconded by Mr, Hznrme, and | 
to. 
A vote of thanks to the chairman closéd the proceedings. 
| hings. It was very s at present, but it was sufficient to pay a 
their debenture interest, which was a little over £8,000, and vet ay | 
, TRAFFIC RECEIPTS. | 
The Brazilian Submarine ph Compan , Limited. The receipts for the 
f week ended | smounted to 610. | | 
The Brasilien ph Company, Limited. The resgipés for the 
June 12th A 17 the 
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194 | ELECTRICAL REVIEW. [Jone -19, 1893, 
ai SHARE LIST OF ELECTRICAL COMPANIES. . PER 
_-Preserit | Stock or Closing Business done 

African - Direct Telegraph, Ltd, 4 p.c., Deb. to Bearer | 100. 99 —102 —102 . 
2,809,3107 | . do. 6p.c. 84 — 85 84 — 85 85 84. 
2,809,3107/. Do. do. Deferred 11 — 11 11 — 11 
-130,000 | Brazilian Submarine Telegra 10 12 113— 12} 
84,500/ Do. 100 101 —104 101 —104 
Do. do.. - 5 p.c., 2nd Series, repayable in June, 1906 .. 104 —108 très 
al E Nos. 1 to 63 eee ees 
- 60,000 | City South London Railwa 1 to 50 50,000" 4— 5 4—5 
$7,216,000 | Commercial Cable, Capital Stock —108 | 106 —108 10%. | 

224,850 Consolidated Telephone Construction and Maintenancs, Limited... | 

20,000 | One logrph À . Ltd, 7 p.0. Preference Shares, Nos. 1 to 20,000 | Stock 4— 6 4— 5 see és 
16,000 Limited 10 1 11 1 
| ‘do. 10 p.c. Preference 174 |. 16 

6 Do. 10 p. ©. Preference ay 5 9— 10 9 — 10 

60,710 | Direct United States Cable, | 20 10ÿ— 108 | 108— 108 | 1 

000 | Eastern Limited, Nos. + to 10 144— 143 144— 14? 1 

70,000 | Do. 6 p.c. 10 15 — 15 — 154 où ni 
10007 Do. 5. p.c. Debs. aero issue), a), Tapa. y. August, 1899 100 107 — 110 | 107 —110. | 1074 à 
1,200,000 Do. 4 p.c. Mortgage De ès 106 —109 106 —109 107 ar 
000 | Mxtension, Austealasis and Chica T clegraph, Li 10 143—15} 164 | 143 

7 049, 

325,200/| Do. Nos. 1050-$, 975 and 4 4,327—6, 100 103 —106 103 —106 
 820,000/| Do. 4 p. 6. Debenture Stock Stock | 105°—108 105 —108 

136,000! Léa, 5 p. in 1900 100 | 103 —106 | 103 —106 
os. 1 to 2,343 

180,4007 Do. do. bearer, 2,344 to 5,500 104 —107 104 —107 

201,6007 Do. Mort. Debs. Nos. 1 to red. 100 99 —101 99 —101 wee 

_ 45,000 Electric Construction, Limited, Nos. 101 to 45,100 . i 10 . 5— 6 3 — 4 Sis | - 38 

19,900 Co. of Spain, Nos. 101 to. 20,000 .. 4 5 5 
66,750 Patent Co:, Ltd, Nos. 1 66,760 1 1 24 25 | 9. 
70,000 | Elmore’s Patent ted., Nos. 1 to 70,000 : 8 33— . — 2 
67,385 Fowior Waring Cable ce. 1 67,3865, at pm all 19 

20,000 | Fowler-Waring 301 106. only ) 5 2— 8 

180,227 à Telegraph and ‘rn 10 98— | 

230,0007 Do. do. site 5 p. c. Debs. (issue ‘of 1883) ee 105 —108 105 —108 eee PA 

9,3347| Greenwood and re Ltd., , Nos. 4667 to 14,000 —t. 2 10 — 11 10 — 11 eee és 

5,334/ Do. . c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 ee ee 

41,600 | India-Rubber, ‘Percha and Works, Limited 10 184— 1 84— 194 

200,0002 Do. do. eee coe eee 100 103 —105 103 —105 eee eee 

te, 08. 22,667 to ile 0 | eee ne 

11,334 | Do. do. Preference Nos. 8. 5,687 to 17,000 10 of of one 

38,348 | London 10 . 6 74 64— 74 ee is 

be Do. p. c. 100 106 —109 106 
*Metropolitan Su Not to 10 8i— 8i— 

438,984 National Telephone, Limited’ ( paid) 5 4 5 

15,000 Do. 6 p. c. Cum 1% Preference À 10 124— 12 123— 122 ese si 
,000 Do. 6. p. c. Cum. and Preference — 10 11$— 12} 12 — 124 rs À 12 

350,000 Do. 42 p.c. Deb. Stock LS Gus. ay qe | | … | 104 —106 104 —106 1 1044 

6,318/| Notting Hill Electric Lighting Com my, Lis a 5 — 6 44— 64 | 5 ea’ 

220,000 | Oriental Tele hone, Ltd., Nos. 8 1 to 300,000 only paid) 1 43 -g | 

9,000 | Reuter’s Limi 8 Ps 

| Submarine Cables Trust Cert. | 114 —118 1164 

wan United Electric Light, Limited .. on: 
37,350 | Telegraph C Construction tod Maintenance, Limited . (es , paid) . 12 46 — 48 46 — 48 47 46 

150,0007 Do. do. do. 5 p. c. Bonds, red. 1894 100. | 102 —105 103 —106 104$ | …. 

58,000 | United River Plate Telephone, Limited _ | 5 24— 34 24— 34 nee ve. 

146,128/ Do. 5p. c. Debenture Stock Stock 85 — 95 85 — 95 CE ET 

290,900/ Do. 5 p. c. Debentures 100 . 95 — 98 95 — 98 one tee! 

$0,000 West Con of America Telegraph, Limited one . 10 34— A 4} 

__ 150,0007 do. 8 p. c. Debs., repayable 1902 100 100 — 1 100 — 106 es wes 
64,174 | Western and Brasilian Telegraph, Limited ... ... 15 11 — 114 11 — 114 11 ose 
27,873 Do. do. 5 p..£. Cum. Preferred 7 7 Me 7 we 
27, Do. 5 p. c. Deferred À 5 5 eve 

200, LE do. 6p.c. Debentures “A,” 1910. 100 104 —107 | 103 —106 oe ves 
250,000/ ort. Debs., series of ’80, red. Feb., 1910 100 103 —106 103 —106 one 

88,321 Wet Tadia and 10 3— 33 |  2i— 3 24 

» 34,563 p. c. 1st Preference 114— 12 103— 11} 1 
$1,9367000 Union of Us. Te, 1st Mo (Building) Bonds | $1,00 - | 

on 1,000 117 — — eee oo 

75,1001 Do. ling Bonds 100 100 —104 100 —104 

42,853 { Westminster . “Electric Corporation, Ord., —5} 43— 5} 445 | … 


+ Bubject to Founders’ Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. : 


Blackpool Eleetrie, 
paid, 36—37.—Elmore’s Austrian Coprer Depositing, 15s., 


Edison and Swan Com 


y, £9 (£1 
Electric Light £5, —$ 


t. James’s and Pall Mall, 7 


Tramway Company, Limited, £10 (£64 paid), 74—78.--City of London Electric 


Banx Hatz ov Liscount.—3 per cent. (18th June, 1891). 


Lighting (Pi 
258.—Elmore’s Priorities, 3j—43.—House to House Co 

43—5}.—Liverpool Electric Supply, £3 paid, 28—23.— London Electric Supply Corporation, Ordinary (£5 paid), 2—2 
paid) 2s 6d.—5s. 24—3 prem.—St. James’s and 
prem.—Woodhouse and 
(42 108. —£5 Preference, fully paid 3ÿ—48 Wards Electric Car, £10 paid, 


Rawson 


£ £50, £25 
oneer), + 
es 


| 
‘Doe 
#4 q 
AND | | 
* 
L 
| 
| | 
| 
‘ 
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ELECTRICAL REVIEW. 


COMMUNICATION WITH LIGHTHOUSES. 
Om Friday last Sir M. Hicks-Beach received at the Board of Trade a de- 
sutation from the i Chambers of Commerce, which asked 
system of telegraphic or communication might be 
established between and lifeboat stations, lighthouses and 
hips, and the telegraphic system of the nang" The 


liamen 
a eo Sir E. J. Reed, Sir Albert Rollit, Colonel Hill, Mr. 
Roe, Mr. 


tone, 
Mr. Isaac Wilson, Mr. Lyell, Mr. Grotrian, Mr. Esslemont, and Dr. 


uharson. 

Colonel Hizx, M.P., presented a memorial from the Associated 
Chambers, which set out the need for this communication, instancing 
the wreck of the Schiller, when 331 lives were lost close to the Bishop 
Lighthouse. The coroner’s jury found that had the lighthouse 

been able to communicate with the shore the whole of these 
$31 lives would have been saved. It was a matter of national im- 
portance that means of communicating with the shore should be pro- 
vided, and it was estimated that this could be done for £100,000. In 
time of war, the information that could be given of the movement of 
ships would be most valuable to the naval and military authorities. 
Other countries, such as France, Denmark, Norway, Holland, Sweden, 
Canada, and the Cape, had their lighthouse connected by telegraph 
and telephone with the general telegraphic system of those countries. 
We ought not to be behind any other nation in those means of savin 
life ps property. In compliance with the suggestion of Sir Michael 
Hicks-Beach, they presented a list of the more important places in 
which communication should be established. They were: es, 
Scilly, Start, St. Alban’s Head, Dungeness, North Foreland, pe 
Clear, Flamborough Head, Rattray Point, South Stock, St. Anne’s, 
and Lundy Island. 

Sir Albert Rollit, M.P., Mr. Grotrian, M.P., Mr. Bayly he 
Mr. Pomeroy (Cardiff), Mr. lg poy (Dublin Chamber of Commerce), 
Mr. Esslemont, M.P., and Mr, , M.P., also e. 

* Sir Miomaxc Hioxs-Bracu, in reply, said: I do not understand 
that you come to me to-day to suggest that this 
be established for the purpose of trade. All that you ask me to 
consider is the question 80 far as it affects the saving of life in cases 
of wreck. I must ask you, in turn, to understand that I really can 
have nothing to do departmentaliy with the matter so far as it affects 
the coastguard service, which is, of course, under the Admiralty. One 


of the speakers has already alluded to the experiment which has been’ 


made in this matter with regard to the Sunk lightship. I think a 


cable was established between the Sunk lightship and the mainland 


something like four years, and the result of that was that a committee 
reported that, although the iment had shown that electrical 
communication could be established even in such ger wong yet that 

ving been of no 


averse to making some contribution. But there is a very strong 
feeling that this is not a matter entirely concerning the omg RÉ 


PROCEEDINGS OF SOCIETIES. 
Royal Society. 


A Srupy or THE PLANTE Leap-SuteHuric PEROXIDE 


Cutt, FROM a CHEMICAL STAND-POINT. Part I. By G. H. 
RoBerrson. Communicated by Professor ARMSrRONG, F.R.S. 
Received May 27th, 1891. e 


 (Abstract.) 

Tax author, in the introduction, states that though, since Frankland 
in 1883 published his first “Contribution to the Chemi 
es,” the capabilities of the Planté cell have been well tested and 


are now thoroughly understood, there is still considerable uncertainty 
a to the precise nature of the chemical changes which attend their 


we; and that it was principally to study the part played by +” ° 


yte that the investigation, the results of which are recorded 
paper, was instituted about a year at the Central Institution 
at Dr. Armstrong’s suggestion, as M ’s observations on the elec- 


&rolysis of sulphuric acid solutions led to the supposition that the 


with dilute huric acid (1 to 5). 


of Storage 


changes in the acid were probably less simple than was 
| only supposed. This supposition was verified. | 
The first section of the deals with the nature of the lead salt 
formed during discharge. It is pointed out that, as is well known, 
red lead varies considerably in composition, ony. containing a 
peroxide than is represented by the formula 


behave similarly, and, since lead sulphate is but very slightly soluble, 
be | sulpha 
of 


y present 
in combination with the peroxide. At Dr. Armstrong’s request a 
number of experiments were made at the Central Institution (long 
pe to the reading of Messrs. Gladstone and Hibbert’s pep) by 
o students, Messrs. Briggs and on various samples of 
lead, with the result that the sulphate formed always corresponded 
to the monoxide originally present. 
must be obtained that the product differs in some of its properties 
mixture. 


that the E.M.F. of an oxysulphate would 
differ from that of a corresponding mixture of sulphate and de, 
and have some definite value ; therefore were mad 
of lead, peroxide of lead and sulphate in the proportions of 1 
and 1 to 2, and also from the “3 


_ 


Hi 
ME 


peared to depend rather on the intimacy of the mixture, 
sequent thorough coating of the peroxide granules with 


LE 
fl 


the 
which the current travels through the electrolyte in the paste 


EEE 


BEER, 


cell. 
In conclusion, the author poin ' 
That neither chemical nor electrical tests give any ground for 
posing that any other sulphate than the ordinary white PbSO, is 


taining sodium sul 
on the hydrogen dioxide always found in electrolysed acid of the 
strength used 


_ action from persulphuric acid. 


ments to be carried out at the General P of 

cells contain 1 per cent. of sodium sulphate 
half ordi dilute acid, sp. gr. 1,180. He also put 
ne of the author the records of the behaviour | 
ey showed that there was much less sulphating with sodium sul- 
phate, as shown by the sp gr. never falling to the same extent as in 
the plain cells, but that general character of the in tem- 
and . gr. during charge and discharge were the same in 
types of cell, and of the nature which the work | 


À 
4 


esent as uric aci drogen dioxide respectively, and 
À was established that acid taken from the cell reduced peroxide of 


Pb:04 = PbO,2PbO ; | | | | | ves as ugh | 
it were a mixture of the two oxides, the nitric acid alwa of | 
out the monoxide. There is no reason wi sulphuric acid should | 
Nalcraft, K.C.B.; Sir George Nares, Mr. Trevor, C.B.; and Mr. 
| 
| 
| 
ti | | 
| | | 
| 
than on the prope non Of st nhate present : | 
| 
| 
| 
fi the bas: 
it is very intimate mixtures of this nature which have to be deal! 
service ; that is the position of the case at present. You wish that the 
, experiment should not only be renewed, but that it should be very 
. _ largely extended. Your request that this should be done; to some 
' extent in certain places, at the cost of the Mercantile Marine Fund cerned 1n the Interactions Occurring IN the Cell, 
ui would, I think, come to me more strongly if it were-backed by those : That were the s lowering of the E:M.F. caused " : a change 
| who pay. | in the nature of thé compounds formed on the it is 
Colonel I think the shipping interest would probably not be Very difficult for the y recovery of the E.MF. 
exhibited by apparently discharged 
4 In the second section the electrolyte is dealt with, and after refer- 
ring tothe work of Berthelot, Richarz, Schône, Traube, and others 
y e ury to undertake it. on the me pw of sulphuric acid solutions, the author describes 
| Sir M. Hicxs-Bzacu : Then I must ask you to go to the Chancellor experiments made to test the effect of the addition of sodium sulphate 
of the Exchequer, and persuade him to give you a grant for that to the electrolyte, as, from information received from Mr. Barber | 
' purpose. But I am perfectly confident what his answer would be to Starkey, it seemed probable that the different behaviour of cells con- 
; me if I were to make such a proposal to him. I tell you frankly that | 
I am disposed to pursue the somewhat further. I do not 
think it is enough to take the Sunk lightship as definitely concluding 
the matter, and I should be perfectly willing, if the shipping intereats 
were willing, that, at any rate, in some of those places mentioned, or 
in other places, measures should be taken for establishing electrical | 
Communication even at the expense of the Mercantile Marine Fund. 
I do not think that I can say anything that will show you more than 
that I am in sympathy with you as far as I can safely go. 
| 
24 and others ren a r , 1t Was on 
> of temperature and of sp. gr. which was investi ll, and this was 
tion of 1 per cent., to freshly electrolysed acid, or during e | 
always produced a diminution in the total quantity of “ active oxygen,” 
" and brought the amount present in the plain cells down almost | 
+ exactly to that found in the sodium sulphate cells. 
x Experiments on the growth of the “ peroxides ” were carried on 
+ during five charges and discharges, but only the figures relating to 
mere me Leg as The peroxides form at once, then undergo a inu- 
, £25 tion, and then incresse again. The alteration in the totals is due mainly 
paid) to actions oceurring at the lead plate in the plain cell, as at the per- 
PSE, oxide ere the amounts steadily increase; in the sodium sulphate 
+ à electrolyte there is a diminution at. both plates, followed by an 
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lead. of hydrogen dioxide | thus established both 
irectly and indirectly, its effect on the E.M.F. of a cell was tested. 
It was found that, while its addition to the acid in the case of a lead 
peroxide couple in dilute sulphuric acid produced an annulment or 
reversal of the E.M.F., the introduction drogen dioxide into the 
body of the peroxide 
of a platinum-lead peroxide couple. ak 

The latter experiment was made with a view of reproducing, if 

ible, the conditions of a cell which is started discharging directly 

it is fully charged, and in which the persulphuric acid formed at the 

itive during charge may be supposed to break up with the forma- 

Fon of hydrogen dioxide on the cessation of the charging current, 
_ thereby increasing the normal E.M.F. of the cell. __ 

The cause of the pink colour of the acid noticed by Mr. Crompton 
and others was investigated, and found to be permanganic acid, formed 
probably from the manganese present in comm 1 

In conclusion, the author points out :— at 

That “ ides” are found in appreciable quantities in the elec- 
charge and discharge ; 

their influence must not be neglected in considering the 
behaviour of the Planté cell ; 

And that it is to the electrolyte rather than to the plates that 

attention must be directed if any considerable improvement is to be 
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A Srupy or THE PLANTÉ Leap-SurpHuRIC Acip-Leap PEROXIDE 
"CELL, FROM A CHEMICAL STAND-POINT. Part IL.—A Discussion 

OF THE CHEMICAL CHANGES OCCURRING IN THE CELL. By H. E. 
ARMSTRONG, F.R.S.; and G.H.Ropzrrson. Received May, 1891. 


( Abstract.) 


The authors arrive in this paper at the following conclusions :— 

1. That the cooling observed in the Planté cell can only be ex- 
plained as resulting from the dissociation of the dilute sulphuric 
acid ; and as the values given by Messrs. Ayrton, Lamb, Smith and 
Woods are in practical agreement with those calculated on the assump- 
tion that the acid used is sulphuric acid itself, H,SO, that in all 
probability such acid and not the dilute acid contained in the cell is 
operative throughout. | 

2. That the observed loss in efficiency cannot be due.to temperature 
are Dr these arise through actions occurring out of circuit. 

- 3. t itiis difficult from a comparison of calculated with observed 
values of the E.M.F. to arrive at any final conclusion as to the exact 
nature of the changes which take place in the cell. On the assump- 
tion that sulphating occurs. at both plates in circuit and under the 
influence of H,SO,, the calculated value is considerably too high: 
while, if sulphating occur only at the lead plate, the value calculated 
is far too low. | 

4. That a counter E.M.F. of about 0°5 volt would account for the 
observed departure from the highest calculated value. As peroxides 
are always present in the electrolyte, it is conceivable that such a 
counter E.M.F. may exist; moreover, there is also the possible 
influence of the lead ne to be considered. 

5. That the observed loss of efficiency is to be attributed to the 
formation of peroxides in the electrolyte, and to the excessive 
sulphating occurring chiefly at the neem plate in the local circuit 
existing between the support and the paste. 


On ELECTRICAL Evaporation. By CROOKES, F.R.S. 


It is well known that when a vacuum tube is furnished with 
internal platinum electrodes, the adjacent glass, especially near the 
negative pole, speedily becomes blackened, owing to the deposition 
of me gh gece se The passage of the induction current greatly 


stimulates the motion of the residual gaseous molecules; those con- 
densed u and in the immediate neighbourhood of the negative 
pole are shot away at an immense s in almost straight lines, the ~ 


ve varying with the d of ustion and with the intensity 
the induced current. Platinum being used for the negative pole, 
not only are the gaseous molecules shot away from the electrode, but 
the a of the current so affects the normal molecular motions of 
the metal as to remove some of the molecules from the sphere of 
attraction of the mass, causing them to fly off with the stream of 
=— molecules proceeding from the negative pole, and to adhere 

any object near it. This property was, I believe, first pointed out 
by Dr. Wright, of Yale College, and some interesting experiments are 
described by him in The American Journal of Science and Arts.* 
The process has been much used for the production of small mirrors 


ap 

is electrical volatilisation or evaporation is very similar to ordinary 
evaporation by the agency of heat. Cohesion in solids varies accord- 
ing to physical and chemical constitution ; thus every kind of solid 
matter requires to be raised to a certain temperature before the 
molecules lose their fixity of ition, and are rendered liquid, a 
result which is reached at widely different temperatures. If we 
consider a liquid at atmospheric pressure—say, for instance, a basin 
of water in an open room—at molecular distances, the boundary 
surface between the liquid and the superincumbent gas will not be a 
plane, but turbulent like a stormy ocean. The molecules at the 
surface of the liquid dart to and fro, rebound from their neighbours, 


and fly off in every direction. Their initial velocity may be either 


accelerated or retarded according to the direction of impact. The 
result of a collision may drive a molecule in such a direction that it 


* Third Series, vol. 12, p. 49, January, 1877, and vol. 14, p. 169 
September, 1877. 


hy 
paste produced an increase of E.M.F. in the case 


At the end of this time the electrifi 


was applied simultaneous] 


, 
remains part and el of the liquid; on the other hand, it ma’ 
sent es without any diminution of speed, and it wil thee te 
carried beyond the range of attraction of neighbouring molecules and 
fly off into and mingle with the superincumbent gas. If a moletile 
of the liquid has been driven at an angle with a velocity not sufficient 
to carry it beyond the range of the molecular attraction of the liquid, 
it may still escape, since, in its excursion ‘i à gaseous molecule 
may strike it in the right direction, and its temporary visit may be 
converted into permanent residence. . 

The intrinsic velocity of the molecules is intensified by heat and 


‘diminished by cold. If, therefore, we raise the temperature of thé 


water without materially increasing that of the surrounding air, thie 


excursions of the molecules of the liquid are a meee and the 
into the 


force of impact greater, and thus the escape of mol 
upper un of gas is increased, and we say that evaporation is 
augmented. : 

If the initial velocities of the liquid molecules can be increased by 


‘any other means than by raising the temperature, so that their 


into the gas is rendered more rapid, the result may be called 
“ evaporation ” just as well as if heat had been applied. ) 


Hitherto I have spoken of a liquid evaporating into a gas; butthe . 
same reasoning applies equally to a solid. 


body. But whilst a solid 
body like platinum requires an intense heat to enable its , 
stratum of molecules to pass beyond the sphere of attraction 

neighbouring molecules, expcriment shows that a very moderate 


_ amount of negative electrification superadds sufficient to 


enable the upper stratum of metallic molecules to fly beyond the 
attractive power of the rest of the metal. | 
If a gaseous medium exists above the 2. or solid, it ‘prevents té 
some degree the molecules from flying off. Thus both | 
electrical evaporation are more rapid in a vacuum than at the 
ve recently made some experiments u evaporation à 
different wabstanses under the electric stress. 
Evaporation of Water.—A delicate balance was taken, and two very 
shallow porcelain dishes were filled with acidulated water # 
balanced on the . Dipping into each dish—touthing the liquid, 
but not the dish—was a platinum wire, one connected with the in: 
duction coil and the other insulated. The balance was left free to 


scale. The water in connection with the coil was first made positive. | 


positive current. Equilibrium being restored, the current was re- 
versed, the negative current being kept on the dish for two hours. 
water was decidedly lighter. 
After having 
dishes was reversed, i.c., the ‘one that had before been insulated 
made negative and the other one was insulated. In an hour the 
electrified water had become decidedly lighter than the i 
water. The iment was performed in a room of uniform tem- 
perature, and any draught was prevented by the glass case of the 
balance. In a subsequent ent in which the quantities were 
weighed, it was found that negatively electrified water lost in 14 
hours 755th part of its weight more than did insulated water. 
This experiment shows that the disturbing influence which assists 


‘evaporation is peculiar to the negative pole even at atmospheric pres- 
sures. 


The metal cadmium was next € imented upon. Qt 
Evaporation of Cadmiwm—If the flying-off of the metal of the 
negative pole is similar to evaporation or volatilisation, the operation 
should be accelerated by heat. | : 
, A tube was made as shown in fig. 1. a and Bare the platinum 
poles sealed through the glass. cand p are two blocks of metallic 
cadmium of the same size and weight. The piece c is in contact 


A 


Fia. 1. 


with the pole B, which in the experiment was always kept negative, 
the pole a being positive. When the exhaustion was such that the 
passage of the current gave green phosphorescence over the glass, heat 
to both ends of the (U-shaped tube by 


means of a gas burner and air bath, so that one piece. of 


was at the same temperature as the other. The current was then , 


applied and was kept on for about an hour, and it was remarkable 
that no metal was deposited in the neighbourhood of the ewe 
pole, the surrounding portion of the tube Silos quite clean, W the 
corresponding part of the other limb of the tube, having no el 
was thickly coated, the appearance being shown in the drawing. | - 
As the temperature was high, metal had distilled off from 
lumps; hence there was no visible difference in the amount of the 
deposit in the two sides. It is evident that, to render the clectriaw 
action most visible, the temperature should be kept short of the, 
normal volatilising point. 


In the next experiment an exactly similar tube was used; the 


vacuum was such that the green phosphorescence of the glass was 


again restored equilibrium, the electrification of the _ 
was 


> 


| 
| 
796 | 
i 
move, but was not swinging, the pointer resting at the centre of the 
After 1? hours there was scarcely any erence ver 
of the insulated water and that which had been to 
| | 
| 
| 
TU 
| 
| 
| 
| 
| » 
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well seen, the tem was kept just below the melting point of 
dmium, and the current was kept on for an hour. On examini 

the tube at the end of this time, the ap ce was as seen in fig. 2. 

A considerable deposit had taken place on the end of the tube near 


A 


Fire. 2. 


the A 4 pole, the space round the positive pole was clear, while 


in the limb of the tube where no electricity had been passing only a 
little deposit of metal was seen, as shown in the . 
. temperature in this experiment having been kept below the 
melting a had no electricity been applied, there would have been 
little, if any, evaporation. The amplitude of the molecular 
ceallations was increased by the rise of temperature, but not suffi- 
ciently to allow many of the molecules to 
attraction of the mass. When, however, the current was turned on, 
the oscillations were increased sufficiently to carry some of the mole- 
cules beyond their spheres of attraction and hence into the vacuous 
space above. As in the water experiment, this only happens at the 
negative pole. I& would seem that, even after having been removed 
from the rest of the mass, the on-rushing stream of gaseous molecules 
is necessary to carry the metallic molecules away, and, as I shall pre- 
sently show, even then they very quickly drop out of the ranks and 
deposit on the walls of the tube. | | 
_Another tube was made.ns shown in fig. 3. The poles 4, B, c, D, 
were platinum: wires sealed through the glass, a and p-having alumi- 


A 


Fic. 3. 


nium poles covering the platinum wire. In the ends of the tube, and 
touching the poles B and c, were two pieces of cadmium of the samc 
size and shape. The tube was exhausted to the phosphorescent point, 
mid the current was turned on, c being made negative and D positive. 
No heat was applied. The current was kept on for about half an 
hour, until a deposit of metal- had been deposited on the glass, 
the appearance being as shown in fig. 4, the g near the pole c 


B | 


Fa. 6. 


Fia. 4. : 
D + 
le! 


e- 


being coated with metal, while the glass round the pole p was clean. 
The outer boundary of the dark space during the experiment is shown 
by the dotted line e f. | 
The pole B was now made positive and the pole a negative, the 
current being kept on for another half hour. At the end of the time 
the only additional effect was. a slight darkening round the lump of 
cadmium, in the same place as, but very much fainter than, the deposit 
shown in fig. 5. This is probably due to a little leakage of negative 
discharge from the positive pole. The experiment shows that positive 
electrification does not cause the metal sensibly to volatilise. 
these experiments no estimation was made of the weight of 
metal removed, and the cadmium only rested by its own weight upon 
the platinum wires that had been sealed through the glass. To 
render the experiment quantitative, and at the same time to remove 
in disturbing effect that might be caused by heating at the point of 
nt contact, the following experiments were made :— 
A J-shaped tube, shown in fig. 6, had a platinum pole sealed in 
each end. 6 grains of pure cadmium were put into each limb and 
round the platinum wire. The ends of the tube were then = 
into an air-bath, and kept at a temperature of 200°C. during 


beyond the sphere of | 


continaance of the experiment.* The exhaustion remained at 
000076 mm., or 1 M. The induction current was kept going for 
35 minutes; the pole a being negative and B positive, At the end of. 
this time it was seen that most of the cadmium ji 
the negative pole, leaving the platinum wire clean, no m 

deposited near it, and the molecules appearing to: | 


Thé 


Original weight of cadmium  … 6 
mium remaining on the pole ... 366 , 
Cadmium volatilised in 35 mins. ... 236 % | 
The difference between the amount driven. the 


during the continuance of the experiment. A deposit around the 
my» À pole took place almost immediately, and in five minutes the 


. bulb surrounding it-was opaque with deposited metal. The positive 
pole with its surrounding luminosity could be easily seen the whole 
time. In 30 minutes the experiment was stopped, and after all was 
cold the tube was opened and the wires weighed again. The results 
were as follows:— 

ve Positive pole. Negative pole. 


Ori weight of cadmium... 934 grs. 9°38 gre. 


Weight afterexperiment ... 925 , 186 , 
Cadmium volatilised in 30 mins. ... 009 ,, 752 ,, 


+ Cadmium melts at 320° and boils at 860”. 


= 3 | | 
| | 
| MY o © | 
3 : | 
LY | 
Fia. 6. : | 
to a distance of about # inch. The appearance of | 
was very different ; nately be | 
and the came. ~ | 
was opened, and the remaining wires metal w er ed. ft 
cadmium was then dissolved off the polés in difuté acid; he residue | | 
was washed, dried, and weighed. | 
- 
B tw 
tried in.a tube so arranged that thé metal could be more 6aal 
| weighed before and after the experiment. The a Leg ge howr 
in fig. 7. A tube was blown (J-shaped, paving a bulb in each limt 
The platinum pa were, as before, at the ties Of cach 1 
and in each bulb was suspended i 
C lump of cadmium, the metal having been cast on to the wiré. The 
wires were each weighed with and without the cadmium. Thetube . 
was exhausted, and the lower half of the tube was enclosed in à métal 
pot containing pataffin wax, the femperatare being kept at 230° OC. 
= 
‘0 
| | € | | | 
3 
| | 
| 
| 
| Fia. 7. | | 
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Finding that cadmium volatilised so readily under the action of 
the induction current, a large quantity, about 350 grs., of the pure 
metal, was sealed up in a ‘tube arran as in fig. 8,* and the end of 
the tube containing the metal was heated to a little above the melting 
pee ; the molten metal being made the negative pole, in a few hours 

whole quantity had volatilised and condensed in a thick layer on 
the far end of the tube, near, but not toucl:ing, the positive pole. 


> (To be continued.) | 


. ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


536. “Improvements in dynamo-electric generators and motors.” 
C. W. Arxmyson and L. B. Arxinson. Dated January 10th. 6d. 
Has for its object in general the provision of means for enclosing the 
brushes and commutators of such machines, so as to render them 
suitable for working in the presence of inflammable or explosive at- 
mospheres, and in particular to improvements in the arrangement 
and construction of the comm:tator and brushes, as described in 


Patent No. 16,623, 1887, in which the brushes and commutator are 


enclosed within a casing in such a manner as to prevent any ignition 
of the explosive atmosphere being from the interior by the 
sparking of the brushes. 3 claims. . 
667. “Improvements in electrodes for voltaic accumulators.” 
Storage, Company, of Ameri.) Delod Jeneary 
c Storage mpany, America. anuary 
13th. 8d. Consists in a ne slant. or layer of the material 
known to the trade as glass wool, which is made up of finely divided 
fibres of glass, or glass in a fibrous state, which is therefore highly 
porous, said glass wool being placed or spread over the face of the 
active material, or material to become active, and held thereon by a 
perforated ous of rubber, or any other material not subject to the 
of electricity or solution, or by an insulating strip or 
strips of a like material, so that, when joined with other plates, a 
free space between the plates is provided for the circulation of the 
hydrogen. 4 claims. - 
_ 669. “ Improvements in electrical cut-outs or safety fuses.” J. 
Putvus. Dated Jan 18th. 8d. Consists of a platinum wire 
introduced into a small glass tube closed at either end, so as to form 
an absolutely: fireproof cut-out for electric conductors which may be 


used even in the midst of explosive gases without any danger what- . 


ever. 6 claims. 

_965. “ Improvements in therapeutic eto-electric machines.” 
E. H. (Communicated ges J. B. Gardiner, of 
America.) Dated Jan 20th. 8d. Consists in mechanism 
whereby the operation of the pulls and the actuation therefrom of the 
electro- ic devices are rendered continuous and efficient, means 
whereby the resistance to the pull of the operator may be varied or 
adjusted at will, to suit different individuals; devices whereby the 
force of the series of electric impulses may be varied ‘at will, or, if 
desired, whereby the entire alternating current ranging from zero to 


maximum intensity may be received through the operator’s - 


person, instead of the successive impulses which are selected and re- 
ceived in the mage operation of the machine ; means also whereby 
the general force of the current may be affected by a magnetic short- 
circuiting of the field magnet, combined with means for shutting off 
this general current entirely by electrically short-circuiting the cur- 
rent through the body of the Reld magnet ; and, lastly, a general con- 
struction whereby the entire mechanism is made efficient. 21 claims. 

1,114. “Improvements in electric railways and in apparatus for 
the propulsion of vehicles by electricity.” A.CHuRCHWARD. (Com- 
municated from abroad by A. J. Robertson, of New York.) é 
January 21st. 8d. A ing to the said invention the main wire or 
cable for conducting the electric current from the generator to supply 
the electric motor or motors of the vehicle or electric locomotive, and 
the return or ju agin or cable, are arranged upon the 
mar The said main or cable, moreover, is passed over a 

or grooved wheel or pulley placed between the wheels of the 
said vehicle, thus enabling the contact therewith to be formed and 
preserved, and assuring a perfect electrical connection, hosping the 
wire in a good condition, preventing the ibility of contact bei g 
formed therewith by the street c, and protecting it from ice an 
snow. 4 claims. 


_ 4,235. “ Improvements relating to filaments for electric lamps for 

and other p ” J. P. Rees. Dated March 18th. 
The improved filament is so formed that, when the electric cur- 
rent is through it, the said filament will present the geal 
ance of a spot or disc of light, which can be so placed relatively to 
the lens that the focal axis of the said lens will extend through the 
centre of the said disc of light. 2 claims. 


4,260. “Improvements in or appertaining to automatic safety 
ces or cut-outs for use in systems of electric distribution.” 

. P. THOMPSON. Acommunication from abroad by C. G. Young, 
of America.) March 18th. 8d. Consists of the combination 
of a source of electricity such as a dynamo or dynamos; a main line 
in circuit therewith, electric contact terminals normally in closed 
circuit with and between the poles of said generator me | said main 
line for the perpen of maintaining proper electrical connection 
between the dynamo and main line during the proper working of 
the system, an 1 automatic means, such as an electro-magnet, for elec- 
trically — said terminals upon rupture of the main line, the 


ing of iron in part or in whole, and being normally held: 


* Bee continuation next week.—Eps. Exxo. Rav. | 


_ the other wire of each pair 1 


- Closed by the power of the er fl de ro. open or fall 


apart when the main line becomes rup 


5,678. “ Improvements in electric tension regulators or ss 


nected to wires, preferably of iron, which gr ge in pairs to ue 


| plate or the like of El 
g to the opposite connecting 
or the like, so that more or less of the coils can be switched 
to increase or decrease the resistance in accordance with’ the « 
tion of the current. 3 claims. ; | 
6,005. “Electric lamp adjuster.” G. H. Sayzr. Dated 
21st. 6d. Consists of a spring lever clip of a suitable 
attached by suitable means to the lamp-holder. 1 claim. 
13,799. “ pm in electrical signalling and in a 
therefor.” H. H. Lars. (Communicated from abroad by 
tric Secret Service Company, of New York.) Dated Septem 
8d. Relates particularly to elegtrical si ing devices of 
known as individual call apparatus, in which any one of a seri 
out-lying si receivers, located on a single or common main 
may be or signalled to the exclusion of all the others 
18,266. “ Improvements in conduits for electric tramways.” H. J. 
Davies and L. B. 8. Durson. Dated November 13th. 64. 


F 


subway conduit or tube will consist of a channel formed of terra 


cotta, earthenware, delph, or other approved non-conducting material, 
on the upper surface by means of. steel rails, which are held 
and the yokes are secured to the ordinary tram rails by means of fis 
bars, 80 as to keep the gauge of tramway uniform. At necessary 
are 8 y constructed boxes or chambers lined with the 
aforesaid terra-cotta, earthenware, delph, or other approved non-con- 
ducting material, such boxes being connected with street drain or 
sewer, 80 as to carry off surface water or sludge. 4 claims. 


secure in a battery 
Le relative positions, to the end that constancy of current and a 
prolonged run of a single charge may be attained without restriction 
of the rate of discharge, automatic circuit connections, and porta- 
bility of such a character, that the cell may be roughly handled and 

ied about either in vehicles or by hand without danger of break- 
age or derangement. 16 claims. 


20,540. “Improvements in welding or otherwise 


metals 
electrically.” 


. P. Taompson. (A communication from al by 


C. L. Coffin, of America.) Dated December 16th. 6d. Claims:—l. 


The described method of electrically welding metals, consisting in 
connecting each article with one nels of a generator of electricity, 
making contact between the ends to be welded and an electric con- 
ductor of equal or less resistance, passing a heating current through 
said articles and said conductor, and completing the weld by pressure. 
2. The described method of working metals electrically isting in 


connecting each article with one e of a erator of electricity, 


making contact.between the ends to be w 
ductor of equal or less resistance, passing a heating current through 
said articles and said conductor. 


CORRESPONDENCE. 


An Elmore Champion. 
A Mr. Peck, whose name does not appear to adorn the pages 


of the Hlectrician’s Directory, and may, therefore, for aught! — 


know to the contrary, be a fishmonger, has sent you copy of 
a letter (which pa in your fast issue), with which he 
had honoured the Engineering and Mining Journal of New 
York. This letter professes to be a reply to some comments 
I thought it my duty to make in the public interest, on the 
so-called “ Elmore process.” I notice that you have number 
the paragraphs in Mr. Peck’s letter, as also those of your 
comments thereon. With your permission I will make a few 
observations on that contribution, although I confess to 
being somewhat sick of this Elmore theme. 

(1, 2.) Mr. Peck refers to a letter from “one Alexander 
Watt, re the Elmore depositing process.” Well, I will 
reply to Peck, although I consider it somewhat an act of 
impertinence for a person who st qu, (paragraph 6) 
that he Coes “not profess to know much about the subject 
to thrust himself forward as a champion of the “ Elmore 
Companies.” Mr. Peck says that my assertion that “the 
opinion of those who understand the electro-deposition ‘of 
metals thoroughly, seems to be of an adverse character, 1 
“deliberate misstatement.” Of course it is easy for a person 
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| 
| 
are connected together in a closed series by contact plates or pieces 
ne connecting the several coils at the opposite ends thereof, so as to 
| | form the continuous series thereof, the series being finally connected . 
nanh ana 2 armine TEC Nha oata 
-20,126. “Improvement in = batteries.” C. E. Durron. : 
Dated December 10th. 8d. The - of the invention are to 
| 
| 
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mms 


who does “ not profess to know much about the subject” to 


accuse those who do of making “deliberate misstatements,” _ 


especially when the statements happen to be unpalatable. 
Quite regardless of Mr. Peck, however, I adhere to my state- 


ments. Mr. Peck, who does not seem disposed to “hide his | 


light under a bushel ”—which would practically extinguish 
four of his capacity—in paragraph 2, has had bad taste 
to drag into this matter the names of several gentlemen, to 
whom I have never in any way referred.in my correspond- 
ence on this subject, and he has the audacity to ask whether 
it does not “ appear a piece (the exact dimensions of which 
he does not give) of great i on the part of Mr. 
Watt to dare to create himself judge of such men.” Now 
Mr. Peck’s artful, but far too transparent, attempt to give 
importance to his otherwise silly and uncalled for effusion b 
dragging in the names of several professional men, wi 
whose views respecting the Elmore process I have no concern 
whatever, is, I affirm, an act of gross impertinence. But so 
far as my daring to differ from anyone, if such should un- 
fortunately happen to be the case at any time, upon any 
subject connected with the electro-deposition of ous, I can 
assure Mr. Peck I shall not require a license from Aim. 
_’ (8.) Mr. Peck appears to think it remarkable that in writing 
two se 
herent defects in the Elmore process, I should have employed 
two different terms to express my views as to what I believe 
will be the fate of copper tubes made by this process. Mr. Peck 
is apparently much exercised in his mind as to the cause of 
what he is pleased to call my “sudden assumption of 
modesty” (a quality Mr. Peck, of all persons, should the 


most appreciate) in using different terms, in different con- . 


tributions, to express the same meaning. To set his mind 
at rest upon this point, however, I am quite willing to hold 
to the stronger term, which will, Lag goa fully ex- 


. plain rss. and about which there will be less “ w 
or vacillation ” to disturb the equilibrium of what Mr. Peck 
would doubtless consider his mind. 


5.) We are that Mr. “ the father 
he inventors, and the managing director of the com 4 
Here we have indeed two i 
Wm. Elmore the ‘ managing director!” Well, we'll see what 
comes of it. Mr. Peck, however, should be at his elbow, if, 
indeed, Mr. W. E. did not stand in a similar posé, while Mr. 


P. (who does “not profess to know miuch about the 


subject ”) concocted the letter now under consideration. 

+ In reference to Mr. W. Elmore’s wager (referred to by Mr. 
Peck), the conductors .of this journal deserve my special 
thanks for their dignified refusal to degrade their highly- 
esteemed paper by permitting me (had I felt disposed to 
bring myself down to such a level) to accept that person’s 
turfy proposal. As to Mr. Peck’s contemptible remarks 
respecting my non-acceptance of the low pot-house method of 
settling a technical controversy, as proposed by Mr. Wm. 
Elmore, by a wager, these I leave him to enjoy in company 


agg person who may have helped him to concoct his . 


(6.) Now we come'to a really interesting point, but more 
er so since it is supposed to be written by a person 
who says that he does “ not know much about the subject.” 
Mr. Peck says “ Mr. Watt then tells us that ‘ metals depo- 
sited by electrolysis do not adhere well, if at all, to their 
kind.’ This is news indeed.” What! newsto a n who 
professes to know little or nothing-—that is “ not much ”—of 
the subject ! Remember, it is a nice point, Mr. Peck, and 
none but — who know something about electro-deposi- 
tion would be able either to confirm or disprove it. 
will be frank with this Mr. Peck, since he has candidly con- 
fessed that he does not know much about the subject he has 


somewhat profusely written upon, and will ask: Did not 


someone prompt him as to the various technical points con- 
tained in this and other paragraphs of his letter ? I will not 
urthen your useful columns by going over the ground 
a, having already views to which I firmly 

. As to Mr. Peck’s notions concerning my judgment 


_ in matters connected with electro-deposition, as expressed in © 


the latter part of this paragraph, I must content a ego by 


2 verge ressing my regret that a person who knows so little of the - 
= should have taken so much -trouble to put them in 


ih reference to my opinion that metals do not adhere to 
ed surfaces, Mr. Peck says he will “take a charitable 


ELECTRICAL REVIEW. 


letters, referring to what I conceive nk in- | 


be able to do at £25 

_ Pirrie and others, tried 

- 1887, in which Mr. Elmore 
damages for breach of contract, 


Now, I 


view,” and content himself by “assuming that Mr. Watt 
deposited metals not attaching themselves e underlyin 
metal.” Since Mr. Peck knows 80 little about the mx der 


as he tells us, it is not-at all surprising that he should wonder — 


if, during half a cg ts experience in electro-deposition, 
I had ever taken the trou 
works written upon the subject. | 

(7) In this paragraph we have a kind of addendum for a 
flaring Elmore prospectus, and since it enters into statements 
we have no means of verifying, and would certainly not take 


upon the ipse dixit of Mr. Peck, I will pass it by, and more 


especially as it has no reference whatever to the defects in 
the Elmore process I have yop out, and can only have 
been introduced as a kind of puff. - | 

(8) Here, however, we come upon matters which require 


a little more attention—and they shall have it. ‘ Mr, Watt 


makes the statement that ‘ Elmore originally professed to 
produce his copper tubes from rough or matte.’ , If it 
again contradict Mr. Watt.” In y to this, I once 
more state that Mr. Elmore did origi fess to produce 
his tubes from copper matte, but I did not say he had stated 


so in the prospectus referred to, therefore Mr. Peck’s contra- 


diction is an unnecessary impertinence. What I did state, 
however, I will now give my authority for, but Iwill: not 
favour Mr.:Peck—or those for whom he may be acting as 
mouthpiece, for aught I know—by. discussing the ‘sentences 


_ quoted from the pren which may be useful for adver- 
tising purposes, t are 
Elmore 


not arguments, Now, as to Mr. 
8 original professions concerning the material from 
which his tubes were to be produced. ' In 1885 Mr. Elmore 
was negotiating with some gentlemen for the formation of a 
company to manufacture copper tubes, which he professed to 
r ton. In the case of Elmore v. 
ore Mr. Justice Kay in November, 

t to recover £15,000 
a letter from Mr. Pirrie to 
Mr. Barrett (also one of the defendants) was read, from which 


the following extracts (copied from Mr. Justice Kay’s judg- | 


ment) were taken :—“ Elmore and Mr. Cooper have 

satisfied me that they can make co tubes at £25 per ton, 
as against £59 the t cost.” . Pirrie, in his evidence 
said he asked Mr. Elmore “how can you make copper tubes 
at less than the cost of copper, taking it at £40 per ton, and 
you are going to make tubes for £25. He then explained 
copper or matte (the italics are my own) for which 


showed me different invoices for making it at £18 


to £20 per ton.” This, then, is what Mr. Elmore 
originally professed not only to be able to do, but to have 
actually done’; whereas now the copper tubes, we are told, 
are made from Chili bars, at about £53 per ton. If, as 
“managing director,” he could now carry out his original 
professions, and employ matte at £18 per ton, what an 
enormous saving that would effect and how his shares would 
runup! Perhaps he will try, or, on second consideration, 

9. In this concluding paragraph Mr. Peck—* not knowing 
much about the subject ”—* thinks he has dealt with all the 
points in Mr. Watt's letter,” and suggests, with the excellent 

taste which is so ornamental a feature in the lucubra- 
tion before us, that “before the slightest heed is given to 
Mr. Watt’s remarks, your readers should satisfy themselves 
as to his capacity to criticise the Elmore process, as to his 
knowledge of that process, and as to his bond fides.” Now 
as to these three propositions, I will leave myself in the 
hands of your ers. As to the advisability of a person 
professing not to know “ much” of the subject, entering into 
technical discussions with all the assurance of an expert, I 
must leave your readers to form their own judgment, while 
at the same time they may possibly come to some conclusion 
as to why, and at whose instigation, Mr. Peck should come 
forth as champion of the Elmore companies, If my own 
me Paty: correct one, his bond fides in this controversy 
will, [ fear, be open to very grave icion. 

In conclusion, I may state, for Mr. Peck’s edification, that 
a copy of this letter will be sent forthwith to the Engineering 
and Mining Journal of New York. 


Balham, June 9th 1891. 


Alexander Watt. 


le to make myself acquainted with — 


| | 
| 
| 
| | 
| 
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Electricity in Mining Operations 
Having opened the discussion at the recent meeting of The 
Federted Institute of Mining Engineers, which you subject 
to a very reasonable amount of criticism, I should like to 


show yourself and readers that we are not’ quite the benighted 


heathen requiring enlightenment which electricians to a 
rge extent assume. | 


© We have in this district shafts 2,000 feet in depth, in 


which ‘cages with ‘their load weighing 8 tons, run at a 
of 1,800 feet a minute, and we are asked to apply to thee 


an oe ciel which depends upon “a few cells, such as 
~ Daniells, giving a constant current, and requiring no atten- 
tion except the adding of a.few crystals of Ou, SO, at 


intervals,” to prevent the action of grips, which would 
instantly stop, like a blow against a stone wall, these 
enormous moving weights. | | 


I say no; your remedy is ‘infinitely more dangerous 
than the disease. 


I have for many years used electricity 
for telegraphy in my house, in the mines for signalling, 
for firing shots, and for igniting the gas in a petroleum 
engine, and seldom a week ; that some of them do not 
il—they are put right, and no harm is done. But let the 
battery for the safety catch fail, and terrible results would 
follow ; no guides in the shaft would stand a blow of 10,000 
foot. tons, but all would go to the bottom together, and, 
remember, there might be 12 or:16 men in the cage. 


You will see, I think, that “this wrong impression ” is 
not on the part of the mining engineers, but of those who 


-wish to persuade. them to apply an-agent which their own 
experience has taught them is not suited to the conditions of 
the case in question. 

And now, having finished that part of the subject, at least 


to my own satisfaction, may I follow your remarks a little 


further (I always get the ExzctricaL Review, for I like to 
know what you are all doing, and saying about us). We are 
again compared with the wonderful progress 
in such matters. 

But American engineers still come over here and find 
much in our mines to learn, and I have not met with any 
who can meet me and prove that upon a single engineering 

question he is right and I am wrong, in respect of either 
safety or economy. | 

T have this week a letter from America (not yet answered) 
in which the writer says : “ Allow me to express m sense of 
obligations to you for benefits received.” I have 
another from the same country, in which so much is asked, 
that I have never been able to find time to reply to it ; so 
that, you may accept my word for it, we are not quite so lost 
in the mists of antiquity as electricians appear to have per- 
suaded themselves. 


| A. L. Steavenson. 
Durham, June 13th, 1891. ALES 


Will you kindly say where À, together with others of your 
readers who are specially inte in this subject, may find 
details of the “ enormous development ” which you allude to 
in your leading article of the 12th inst. | 
1 was in the United States for several weeks last antumn, 
and 1 utterly failed to find, except in one au | case at a 
coal mine near Pittsburgh, a single practical application of 
electricity to any of the numerous pu ou mentioned. 
There was plenty of talk of what might be done in the near 
future, and I was shown, in various works, a few more or less 
promising experimental machines ; but after discussing the 
whole question fully with well informed Americans, I came 
to the conclusion that the applications of electricity to mining 
work in England and Wales were far more numerous than 
those on the whole of the American continent put together. 
As you allude to com air, I may say that I had 
the advantage of visiting, with some of the leading American 
ineers, the largest compressed air plants of that country, 
in iron mines, where everything was done by compressed air ; 
and, although it was thought that the application of elec- 
tricity in other places might ere long be possible, there 
was no allusion to the substitution of electricity for air 


on any such scale as you would seem to indicate in your — 


remarks. 
I agree with you that the collection of data would have a 


good effect in the United Kingdom ; and you will be glad ta, 
earn 


that, after hammering away for years, I have at last in- 


“Tam afraid I was rather vague in my statement: that th 


any way, I think 


made in America 


duced the South Wales Institute of Engineers to appoint a. | 


committee to consider the matter. . - 


_ Wm. H. Massey. 
June 16th, 1891. ete 


Re “Electrostatic Inductive Capacity.” 


_ 


static capacity of a circuit was i sed by the addition of a 


return wire. What I intended to convey was that the static 
capacity of an insulated circuit (without a current fi 

through it) was increased by the addition of a return wire: 
or even the theoretical case of an earth connected ‘retam 


system with a current flowing through it. Viewed in this 
light. I may it is doubled; 

The theory I have put before you is equally icable to 
looped cables which differ in no essential 


| | t from mo 
aerial conductors, and without wishing to detract from | 


theory, which, to my mind, is quite logical and in 
the whole matter may be 
few words. it LA | | 


Taking the case of the looped cables. Although as regards 
static capacity the cables are joined in “ cascade” or “series,” 
the sum of the charges (positive ‘and negative) contained on 
the conductors is x jp to the total charge on one of them 
with earth used, an 


Fig. 2... 


and 2. This rather paradoxical fact is explained by taking a : 


typical case of this kind, as shown in fig. 8. © and Care 
two condensers to represent the capacities of the two cables 
shunted by equal resistances, R, R', with the battery between. 


These condensers are joined in series, and the capacity of 


Fie. 3. 


“Fig. 4. 


the system is half the capacity of a system using only one 

pe mr as in fig. 4. But the sum of the two charges 
sitive and negative) in the condensers, fig. 3, 18 equal to 
e charge in fig. 4, and it is this sum which is ee 

along the conductors in fig. 2, the charge and 


being, as I surmise, . eff 
pointed out. 


June 15th, 1891. 


in the manner pre 


[Jone 19, 1891, 


not to half this charge, as per figs. 1 - 


Taylor. 
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HOLMES & CO, 
ft, STRET, EC. 


‘SLOW SPEED. | 
HIGH EFFIQIENEY. 


PRICE & & GOULTY, 

ONEERs, VALUERS 
LONDON, EC, 


10 ENGINEERS ELECTRICIANS AND OTHERS. 
si BUSINESS FOR IMMEDIATE SALE, 


EXCEPTIONALLY OHEAP. 


WHEATLEY KIRK 
ELECTRICAL AUOTI 
62, Vi | 


In the High Court of Justice, 


Order of Mr. Justice Brun v. 
Electrical Engineeri Corpor Alliance 
Engineering Works, 


| IMPORTANT SALE OF STOCK, PLANT AND. MACHINERY. 


F'AUCTION, on. RICHARDS, & Co. Ww by 
on the Premises, ATance or est 
Drayton, close to West © R., on Tugspay, 


ingly complete and val bie! 

of the ELECTRICAL ENGINEERING CORPORATION, 
LIMITED, including Steel Wire Rope and Cables, Shades, 
Carbon, Fuses, Mica, Sheet Fibre, Nails, 


General Stores of Electrical Engineering, Portable, Compound 


and Vertical Engines, Two Cornish Boilers, heavy double-bedded : 


and other Planing Machines by Asquith, T Pit and Cutting 
Lathes, Drilling Mao 4 Punching and Milfing Machines by 
various high-class aban" “Dynamo Electric machines of various 
outputs, about 300 tons of Castings for engines and electrical 
machines, about 5 tons of Special Magnet Iron, ten tons of Copper 
Wire, a large quantity of Gunmetal and Brass Castings, Saw 
Benches, Vices, Trolleys, Complete Foundry Plant, including 
Moulding Boxes, Ladles, Cupola, and 5-ton Jib Crane ; also the 
valuable Desizns and Patterns, and the well made Office Furni- 
» Typewriters,&c. On view two days prior and mornings of sale. 
Catalogues, when ready, may be obtained, upon receipt of Two 
Stamps, of Francis W. se À Esa. (Messrs. Pixley & Co. »); 6 the 
Receiver and Manager inted by the Court in the above action, 
24, Moorgate Street, Ee; of Messrs. Dowson, a and 
Marrinzav, solicitors, 28, ‘Bedford Row, W.C.; and of Messrs. 
Hossow, Ricnarps & Co:, at the Auction Offices, 79, Coleman 
Street, Bank, 


In the High Court of Justice, Chancery Division, by 

~ Order of Mr. Justice Kekewich, Brunton v. The 
Electrical Engineering. Corporation, Tats 36, 
Albert Embankment. 


SALE OF VALUABLE STOCK, PLANT AND MACHINERY. 


HOBSON, 

on TUESDAY, Juzyx 14rux, and F 
will ofter à the valuable PLANT, STOCK and MACHINERY of tbe 
eCorporation at the Factory, 36, Albert Embankment, Lambeth. 
es are preparing, and when ready may be obtained on 
receipt of Two Stamps of Francis W. Prxuzy, Esq. (Messrs. 
Pixley & Co. ), the Receiver and M pointed by the Court 
nine above action, 24, Moorgate Street, E.C., of Messrs. Dowson, 


8Liz & MARTINEAU, Solicitors, 28, Bedford Row, W.C., and of 


- Hosson, Ricmanps & Co., at the Auction Offices, 79, 
Street, Bank, E.C. 4497 


Screws, Bolts and | 


INDIA-RUBBER COMB COMPARY. 
London Warehouse: WINTER, 


138, LONDON WALL WOOD ET E.o. 


a smart young Mar as Book-keeper and to 


company. 
App 4,494, Ezxcreicaz Revrew office. 


NALECTRICAL ENGINEER, ‘age age 
considerable experience iz | 

mission of power and 

ELscreicaz Review 


AY pec AM 876147 
khan. 


PRLECTRICAL Engi Fngiacor seeks e certifi- 

ng wor ynamo aughtsman.— 

4499 

IREMAN, experienced ; take charge or ot erwise. 5 years’ 

reference.—Addrese, EAD, 19, Berwick Pimlico. 4500 


DVERTISER wisbes to purchase a Partnership in an éstab- 
lished firm of electricäl érigineers. Advertiser has 9 
three years’ experience.—Address E. J. Mozraw, Esq., 


Chancery Lane, W.C., Solicitor. Brig 


UPILS.—An Electric Light Company in the South of E 
has vacancies for two Pupils with a small premium: 
Engineer (English) can be seen by appointment until the 
inst.— Address, H. M. S., care of M. C. 
Philpot Lane, E.C. 4487 


OR SALE. wih cos Tandem siren 90 H.P. (nominal) 


capable of wor to 300 H.P. Massive flywheel. 

LOCO-BOILER for the above, com wee with injector and feed 
ump, 25 H.P. (nominal) undertype pressure es cylindér 

engine; ; all boiler fittings complete with injector and feed iced Pomp. 
quantity of single and double and treble belting, with drums, 
steel shafting and pra complete ; also a number of arc lamps 

and dynamos, best ty 

May be seen at application to to Exgcrgic Co., 

4, Stanhope Street, Euston London, N “74 


"po Electrical Dee —Factory with Lathes, Engine, and 

Boiler, and in central part of S.E. 
district, to let. Landlord would keep part of if not 
required by tenant. » Evecrrica, Review Omen, 22, 
Paternoster Row, E.C 


[Contiiued on neat Page.) 
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London, 8.E. (adjoining Waterloo Station), together with the to Situations Vacant, Stiuatons . | 
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Norfolk Ho ase, No 
“PATENTEER’ 


| GALVANIC CARBONS & BATTERIES, 


of disposing of the entire 
leaving, viz. :— 
A Dynamo, 100-volt, and Gearing: 
engine, by Mather & eee 
43 for 16-candle Power, 


Handsome Verity eee à 
ig suitable for gas or electric light is Modis 
The above are suitable’ for lighting a first-class 
are nearly new, having been. used four months. 
ill be miata: ad the house can 
d the lights tested — 


ENTLEMAN is desirous 
Plant which has recently erected, as he is 


cost 2211 


Mr. J. G. LORRAIN, MILEZ. MIME, &c., 


PATENT AGENT AND CONSULTING ENGINE 
8 HANDBOOE” Post Free on Application. | 


BOROUGH OF DOYER. 


i _ TO ELEOTRIg LIGHTING COMPANIES AND OTHERS 


HE E Corpération of Dover invite Tenders for the execution and 

maintenance of works needed for the supply of electricity 

within the Borough, in ce with the Provisional Order 
‘granted by the Board of Trade to the Corporation. ~ 

Copies of the:cofiditions. can be obtained and the Provisional 
Order and deposited Plat inspected at my Office, 

‘Tenders with a deposit of £5 (which will be returned in the case 
of each bond fide Tender) endorsed “ Electric Lighting Tender” 
to be. delivered at: my. potclater 10th day 
of July next. 


The Corporation do 3 Bol ot to accept any Tender. 


CR LASTON KNOCKER, Town Clerk. 
Clerk’s Office, 


THE YORKSHIRE COLLEGE, LEEDS. 


tions are invited for the appointnent | 
Engineering. 
Stipend, £100. Particulars may be obtained from the 


.. Of Demonstrator of Electri 


| 


CHEAPER AND BETTER THAN FROM ANY OTHER CARBON FACTORY, FROM — 
4 BURCKHARDT & RICHTER, Mulda, Germany 


Engineer 
Ap Ilustrated Monthly Review of the Braga Machinery and 


A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Ro Stock ; Bridges 
kinds of Railway : and all 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
(Payable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


OFFICES :—8, CATHERINE 8T., STRAND, LONDON, W.C. Jeg 


LeMONITEUR des INVENTIONS INDUSTRIELLES | 


16th YEAR 


6 BOULEVARD DE STRASBOURG. PARIS. 
Sisteen Pages, Half-Monthly, Illustrated. 


SUBSCRIPTION : 6s. Yearly, 8s. 64. Half-Yearly, Post Free 
Contains the Catalogue of French Patents. Details gratis the SS 


New Inventions of its Subscribers. Review for Inventors, 
Manufacturers and Postage Stampstaken. 


be 
No. 4,470, Office of Paper. ro 
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VERITYS WEEKLY LETTER. 


TO THE ELECTRICAL TRADE, 


Re KNIFE SWITCHES, 


— One of the greatest desiderata in the 
sundries branch of the Electric Light 


industry is a thoroughly well made, efec- 
tive and low priced main switch. JE 
There are a great many switches which 


claim to possess these qualities, but without 
question there is none which $0 well com- | 
bines them as our knife pattern main | 
switch. This has all the qualities that 
are named above. | 4 
It has a much larger contact surface 
than the usual quality of main switch of a” | 
given capacity, it rubs itself clean at every =a 
_ make and break, it is made with a very | | 
large margin beyond the amount of current - 
for which it is marked, and last, but not À | 
least, it is moderate in price. is made 
in the following sizes : :—150, 300, 500 L L 
and 1,000 ampéres, and can be had either 


single or double pole. 


Some useful combinations of this same 


make of switch are to be found in the double 


pole changing over switch for large mains. 
Another form, and one which required 


some ingenuity to devise, is the. large switch 


for changing over a heavy current from & 
two-wire to a three-wire system, or vice 
versa, which is now being used on one of 
| the London central supply systems. ‘ 
We shall be pleased to supply further À 
particulars upon hearing your requires ; 


ments. 


B. Verity & Sons. 


King Street, Covent Garden, and 
| *. 137, Regent Street, London. 


LA 


H 


THE TELEGRAPHIC JO JRNAL AND ELECTRICAL REVIEW SUPPLEME June 49, 
— 
| | | | 
| | 
4162 | 
| £100 | Bi 
| 
hsion, and 1 
A large 
¢ 
& 
| 
| 
| 
| 
| 
is 
| if 
| 
+ 
+. 
| 
| if 
! 
|| 
1 | 
Le 
+ 44 | 
|! 
| = | 
| à | 
| ! 
| LE À 
| 
| LE 
| 3 : 
| | 4 
| Tf 
! 
. | 
4 
| | | 
| | | | 
{ 
| 


do Marié 


de 


À, teh 


DEN 


Cuntractors to English & Foreign Governments, 


YNAMOS, 


Armatures 


4) i 
| | 


— 


Ratlways, Central S ne 


Nr. 


STRONGLY BUILT. 
_ Will drive machinery direct with Spur = 
ex 


STEAM DYNAMOS 


FOR ANY OUTPUT. 
DYNAMOS and MOTORS 


è 
= 


# 3. 


— Pw 


iv, 1801, __THE TELEGRAP AIC JOURNAL AND ELECTRICAL. REVIEW -SUPPLEMENT. 
ERS  / — 
| a | pr 77 4 
& or Engine Room us | SC 
| ® Direct Current 4 « | | ‘| 
MARINE TYPE / 
1 | d am, ate ; OF | 
| 
iil, VENTILATED INSIDE. À 
“cc CHEAPER thas an Dinames bonne À 
j tur Artwuatures, and at same TURE. 
Ett i | 
EL £ | 
‘ | >. | 
= | | 
| | 
YHAMO for ELECTROTYPING 
‘applied to Ordnance Survey Dept. 
4 ; | | | 
à = | 
| FIELD Works, HARROW ROAD 
pon, w. will work with Armature water” 


«7 


2: 


77 


London: SPON, 125, Strat: fe 


Just Published, with 168 Illustrations, Crown Syo, Cloth, Sa. 


TE: LERHONES:| 


cy 


F7 


| 
Published ET À 


THE INTERESTS, OF: SHARE- 
HOLDERS AND INVESTORS. À 


LA, IT CONTAINS : à 


MINING, INSURANCE, PRODUCE SPORTING NOTES, 
DAILY EXTRACTS FROM THE 1 
SALE AND DEEDS.OF ARRANGEMENT,  \ | 
SHIPPING INFORMATION. 4 

| Scale; of Charges. for Advertisements can be had on 


LIGHT, PR PRODUCTION & USE. 


URQUHAÆART. 
Hi is more or less covered and explai 
Review. |. à . 


| 


HAWDBOOK FOR WORKING ELECTRICAL ENGINEERS, ° 
AT ALL. NEWSAGENTS AND BOOKSTALLS. “a 

Sat Bat tot, A 

* 


THE ESTABLISHED WEEKLY ELECTRICAL 
ESTABÉISHED 1872 . 
‘TELEGRAPHIO JOUR 


ORDER FROM ANY, | NE TN TOWN OR COUNTRY. 


L'AT 


SUBSCRIPTION. RATES.—In 


} 
ISTER OF BILLS OF 


below), per’Yéar, £1:18, 8d. Ex | 


VOLUME XXVWIL can now be had bound oh 
numbers bound for 8s. 6d. each volume, including’ tk ‘Cases tor Binding con 


READING SABES, to bold from One to cix the Volume for Dining, an be 
the Publishers, Price 6s., or Free by Post (in Great Britain) @8, 6@. 


'OREIGN AG —N ari 


NOTICE Ô 
following. are the: latest. BS. 
jon in current week's ”issue:— * 
| 


MENT MATHS) ON APPLICATION. 


bac H. Avasasran, 22, Paternoster Row, EC: 


mn 4 


| 
nr 
By Fr. C. ALLSOP, "à at 
io | 
_ -- — -- | { 
| PRICE ONE PENNY. | 
Compiled and Published\by W. S. BOULT, 
“We can cordially: recomn this book as an indispensable | | 
| addition to every ractic —lectrica Revieyr 
| pay, Grown Oro, 968.1 fig, with {13 Illustrations, ig + 
DYNAMO CONSTR 1 | 
By J. W. URQUMART, Hlectrician, | UNQ 
uot 
+ 
CE | 
| “NEW 
| —— 
| “1 
—Me | 
| if 
oi 
i 
| 
| { 
| Telegraphic Address: “AGEEKAY, LONDON.” Godé;A B Telephone No. 517. | | 
»« Letters: should be addressed to the Proprietors. H. Alabasien, Gatehouse & Co. | | 
120 AMPS 
| 
| | 
| rin 
| — : | 
| | 4 
= SSS 
| nts be ved for 
| sdnesday. 2. p.m. = 
| | | 
| 
| 1 


La 


POOLE. WRITES, 


¢ a 
‘Manuf 


Works, Show 


ow Rooms and 


+ 


L 


“NEW DIAMOND” 


“ ‘LONDON. 


SPECIAL 


— 
L 


/ 


« 


@ 


SIZES FROM 3 to 1,000 POR E: I EU 10 


PRICE LISTS SENT POST’ FREEOON APPLICATION 


à 
| actured under | | 
| , Y À : 
from ee F à: the | | 
Edi Swan United Electri ght 
| 
À 
ÿ hy + 
» 1982. | 
| 
| © \+ | 
| 10748 | 
| j + \ fl 
| j | ” 
y 70 AMPS. WITH CABLE CONNECTORS. | 
9 S, > a HUE a | 
| $ D ; 
4 ©. SSR WSN Mh 
» & | 
Nr = 
i 
L | 
| 
| 


BCTR RICAL 


La : 
1 
LE: 
# 
& : ‘ 
FA 
; FE | 
4 
2 
4 
q 
4 
k 
i 
f 


| Pushes, &c. | 


‘SEND AT ONCE TO 


AND 


LONDON, C., 


for their latest 


over 


PART II.—Bells, 


FACTORY 


TOWER ELECTRIGAL WORKS, 


iA LONDON, . 


4398 


PART I. _Switchboards, Distri' 
ing and Fuse Boards, Main Swits%es || 
to carry from 20 to 4,000 amps., Regu- || 
lating Switches, Branch Switches, ||! 
| the Patent “Nipper ” Switch, Ceiling |} 

|. Roses, Fuses, Edison-Swan Lamp- | 
holders, the Patent Wall Socket, — 

Measuring Instruments of all kinds, 
. Fittings, Brackets, Standards, Elec- 
troliers, Glassware, Cables & Casing. 


Indigators, | |, 


3 
4 
L 2 
: 
4 
BA 
* 
, À + 
PE ne 
À. 
(2 
rid 
1: 


| 
XLV JOURNAL AND 14,7 
à Are made 
‘ | M 
Gearing. 
| Resrings : 
| | Size ar 
except the 
7. 
15 
; Than 
| | 
LO} 
| 
| 
Us 
HOME 
| 
LEC 
| | 
| 
| 
| WO! 
on 11 
| 
| 
| 3 
| 
| 


"VALVE. 


(PATENTS or 1884 anp 1885), 


Sadr, from 3 fo 530 L.H.P., with ether Ono of Two Oran, 980704 Re 


| They are equally suited for Condensing or Non-Condensing ; for the direct driving of agh-tpoos 
es, such as Dymamos and F'ans, or for Driwing General Machinery by Belts or 
= 


| Gearing. It is now fully established that they possess Extraordinary Freedom from Wrear, « all 
are in “ constant thitast (which is nob the With Single bting anid are Their Sxzmall 
gine and Weight, while advantageons in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


except the smallest sizes are made either Simple, Compound, or. PES according to ther 


pressure available, atid reeetit ‘trials show that they work with a... 


SMALLER GONSUMPTION.OF: STEAM 


| Than Any other type of engine in the market indi equal power. Non of steam as low as 18-2 lbs 
por hour has been recorded, and the Makers are prepared ti that the Iaiger 
— Compactmess and 


THE WILLANS OENTRAAVALVE ENGINE WITHOUT. RIVAL : . 


FOR ELECTRIC LIGHTING, 


7» 


purpose soverl bundle bee sppied with the 
! all Public Lighti of the 


Thirty-Thousand Horse-Power. | 
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‘(ESTABLISHED 1800). 
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-RURCTRIGAL TESTING AND 'TRLEGRAPH INSTRUMENTS. 


‘SUBMARINE MINING APPARATUS, CONTRACTORS TO HM. GOVERNMENT, 


Award Pars Exhibition 10 Grand Pr” to ‘ay 
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the claims of Hlectricity considered. OUR M OTORS: 


PROTECTION AGAINST FIRE. 


L# À new 


ADJUSTABLE ELECTRIC THERMOMETER. — 


| 
| 
are 
XVI THE TELEGRAPHIC JOURNAL AND, RLRCTRICAL REVIEW SUPPLEMENT. ÆL 
| | | | : 
| 4 
4 
| 
LA eis i<2 C | À a 
D 
e 
_ “The gr 
m every de 
TH E - 
| | | SE 
| 
One Je 
| (two cells) 
| Ration Sw 
| Ration Sv 
| 
| | 
| 
| | 
| 
| 
*. 


TELEGRAPHIC JOURNAL ELECTRICAL REVIE 


“Abst Wo 101.) TRE VIBRATE SET. 


The cheapest and most reliable. () Carefully packed. in wood case, 
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ADJUSTABLE ELECTRIC THERMOMETER. | 


Indicates present temperature as an ordinary Thermometer—acting, the same time, as‘ a most thoroughly infallible Fire 
Alarm that will automatically ring the bell at any degree of heat. Invaluable for Private Houses, Warehouses, Greenhouses — 


‘or any place where an indication of change of temperature is desirable. 


PROTECTION AGAINST FIRE. 


LSNISOY 


ald Pear Push 


“Cannot fail to commend itself to all” 
3 Extract from the Ironmonger. 


test recommendation of this System is that 
it is eminently practical.” 


xtract from the Colliery Manager. 


THE SET CONSISTS OF— 


One Jensen Patent Bell and Bracket;-a Battery P-ar Push; a Solid Ebony Wall Rosette connected 
with 5 feet of Silk covered flexible wire; an Adjustable 
Me:curial Fire Alarm; 50 yards I. R. and D. C. C. 


Line Wire; and i gr. Staples. 


(two cells) of special construction; a vibrate Combi- 
Ration Switch and Door Alarm; a Vibrate Combi- 
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JAMES PITKIN, 
and Electrical Instrument Maker, 
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and Firing Ke og Keys, Hydrometers. | 
PITEDVS Electric Has Gunpowder, Mills, ‘Coal 
FITEIN NIBLETPS ALBION METAL WORKS, 
GARRETT’S MAGNETO BELLS & TRANSMITTERS, BIRMINGHAM. \ 
_ IMPROVED. PRIMARY AND SECONDARY BATTERIES, Telegrams “Bronze,” | 


Electrical and General Engineers, 
NEW JOHN STREENT WEST, BIRMINGHAM. 


MANUFACTURERS OF 
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(TO THE TRADE ONLY) 


VOLT METERS, AMPERE | METERS, ARC LAMPS;- 
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The machine in the market off various pressures at the same time directions, 
~ one perfect plating dynamo yet made. y the caly : 


ILLUSTRATED PRICE LISTS ON APPLICATION. 
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KELVIN BRIDGH, GLASGOW. 


Telegraphic Address : “ INCANDESCENT, GLASGOW.” 
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idinburgh Electrical Exhibition. 
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MANUFACTURERS 
STONEWARE TELEGRAPHIO INSULATORS AND BATTERY JARS. 
1 years these manufactures have been celebrated for a high degree of vitrefaction combined with great and rm. 
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‘Giron and Steel Wire Drawers and 


a TELEGRAPH, TELEPHONE AND CABLE WIRE, 
RG Contractors to the Indian and Colonial Governments and leading Rallwiy Cotapante. 
SPECIALITIES SILES OF H.C. COPPER, GERMAN “its, te, WIRES, 


a IMPORTERS (OF FINE AND TE 


LA 


qui K SPEED 4 
SENSITIVE 


| . DRILLS. SEND As. FOR ILLUSTRATED CATALOGUE. 


| CHARLES CHURCHILL & Tita, 


ip 21, CROSS STREET, FINSBURY, LONDON 


LIMITED. | | ATA 
101, Leadenhall Street, LONDON.  relegrams: “QALLENDER, LONDON.” No. 4,484, 
| wat LIVERPOOL : 36, Dale Street, | 

works: ERITH, KENT. ‘Telegrams: “OALLENDER, PIOARDY.” | 


UNDERGROUND 
| LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FAOTORY MAINS AND SHIP: WORK.” 
Poncentric Cables-ARMOURED-— Metal 


| CHER LIONT £ DOWER COMDANY itn 
| 
DATTERSEA: | BATTERSBK 
| 10 
| | | 
| 
| 
| 
| 
| 
| - - | 
| 
| 
| 
| 
| 
| 
| | 
7 = 
| 
| 
| 
| 
| 
| | 00 LS | 
MILLING . MACHINES, 
DRILLING MACHINES 3 0937). | 
WITH ONE MIGROMETERS TOOLS IN GREA | 
| LA L 
| | 1875 it ,5437 and | | 7 
| OR MORE SPINDLES. 5 .3125 13.4062 VARIETY T4 | 
15408 YERNIERS, VARIETY, : 
POWER 16 Different Designs. | | 
| | 
| 
| 
1 
| 
À | 


L°, } 7 = 


| 
. 


2 } 


is (AB. SUPPLIED TO. THE BOARD ‘(OF TRADE), 


Fe 
wie 


,RESISTANOE 
D R. 


APPARATUS FOR ELECTRIGAL TESTING. 


te 


_LODG E'S. LIGHTN ING GUARDS 


“hips for Dat Telegraphy on ‘Submarine with Dr. latest 
qq MUIRHERD'S INDUCTIVE RESISTANCE FOR DUPLEX TELEGRAPHY. 


Ta M" 


APPARATUS SUPPLIED TO THE FOLLOWING CABLE COMPAN IES :—Eastern Felegraph Com: 
ie ‘pany; : Eastern Extension Telegraph Company; Eastern and South African Telegraph Company; 
African Direct Telegraph Company; Brazilian Submarine Telegraph Company; Anglo-American 
Telegraph Company; Direct United States Cable Company; Western Union Telegraph Comet 


Commercial Cable Sompany ; ;, Direct Telegraph Company. | 3 


ET AS BE HAD ow APPLICATION. 


4 À 


MUIRHEAD 


Malegraph Address MUIRHEADS, “LONDON.” 


COWLEY ST., WESTMINSTER, 5.W: 


4177 


| 
w 
1 
à | 4 à 
4: 
ig¢t 
+ © 
ANI) Ar 8) ES ALAT Hie orm), 
110 
SR: 
| 
| 
4 
| 
à | 
” 
101 
4 
« < — : = cs == 4 € / [> ; d =| + r fy 
= ‘ ‘ #, à 
~ 
— | | 
J 
bre 
> 
| à 
| 
| 1 
| 
| | LÉ 
| | 
| = steal 
| | 209 
| a3 
| 
| | à 
| 
| 


RIVAL 


ANY ELEC) 


dt 


af dde ,c 


: 400 to 500 Amperesalways in Stock. 
Nekburn’s Safety Fuses, absolutely 
Reliable. 


208 


‘ 
A 
= 


STABLE" RUBE 


ALSO MAKERS oF 


AYRTON & NEW TMISTED STRIP ANPERE AND 


” 


Le 


(FRANCIS TRAQUE 


, Manager), 


Le 


2 

% 


+ 


a 


Roses, (Wall Pings, &c.,&e,of | 
Designs and High-Class Work- 


| 


(Made to roadrup to 1,000 Volta 1,000 Ampares). 


< 
+ 
T, ye CHAL 


nfiacturers of Patent Gockbur 3 

2 
SING CONTACES. +. || 
. = 

| 

| 
il 
q | : 
TYPE TO CARRY : | 
150 AMPERES 4 150;T0:1;000 AMPERES. : 
| X-W SWITOE 
| Double uick Break Switches from = 2% | 
/ « | 
1 > 111 shit 
, 
4 | 
| 
| À 
i= 
H ‘ 11 11 
- AL € MAUNITTING DERANU 
: 
j 
L'e à LA 4 ‘ 
s 
‘ | 4 ¢ 
2, 
- 
& Ww 
q 


_THE ‘TELEGRAPHIC 


4 


80 
“NEARLY DEAD 


UNDER LIOENSÆ 
FROM THE EDISON-SWAN CO. 


me 


IMPROVED, . 


Has SLATE Base, 
| AND MAY BE-REMOVED FOR WIRING, ~ 
‘BUFFERS & DISCS BEING SAFELY RECESSED. | 
| H 


PRESSEL SWITCH, 
| 

| alternately Lights and 
Extinguishes a Lamp, or 


71e 


| 
| 
xviii 
LL — 
| 
ALL, E RIVAL Uy 
9 | | = | = 1 
à 
\ 
for Testing the Conditions of Accumulators. | 
2 7 ( 7 
WITH SLING STRAP, 1C NEW? SWITCH. 
a | | - pres 
| | 
| 
| (ier 
| || | 
, at A= = 
| Holder, ose, and Cord extra 
{ 


"à 


—— 


2 


NEW ADDRESS: 
Carntyne Electrie Works SHETTLESTON, GLASGOW. 


ROE, Sacha: ; two were exhi at | London, in that 
are in use,” contractora Dynamos € ined or . 
or. without. uts oùly good in the market. x 


‘ 


+ 
te « 


| | MAGNETO WORKS; SHEFFIELD, | 


why 


5 eee eee 


ET STEEL of the Highest effici 
, ABSOLUTELY PURE AND | 


TOOL STERLS—ALL DESCRIPTIONS. _ : 
| STEEL in all dimensions. COLD ROLLED STEEL. tempered and polished in strips 


| SPRINGS, HELICAL, ; SPIRAL, OR TO PATTERNS. ... 


+ Qualities for Springs, &c. 
à . . 5 e ; 


ome 


Price-Lists-and Partioulare: Free on application. 


& MYERS, Florence Blectrical Works, 


3 
4 
? 

4 


MOTORS. 


Highest Efficiency ; Beauty of Design ; Moderate | 
Spoeds ; Metertale. 


1 - 4 
: 
> 


ATIC SWITCHES: 


wt 


ine 19; 1801.) 
: 
| 
‘ 
4 
j- 
4 
Be 
‘ 
» 
j ‘ j » + 
; < 
:4 | 
: 
4 
- > 
» t ; | 
THE | 
2 
; £& À tal | 
| 
| 
| ! 
| | 
| 
(41 
| | 
| 
[ | | 
14 
NE | 
. 
a4 
| every Requisite for | | 
n of Powèr: : | | 
F ” Tolegdgrames TAUNMTON. | 
. L= 
L 


7 


WITH, | 


‘OF THE 


—— 


| 


À 
| 
| > 
‘ 
5 
> 


Gr 


“ 
or 
a 
~ 
Wine 


4 
«7 
3 
ta 


7° 
— 


L 


OUND “ ‘ROBEY’ ENGINES work with 


Welah Coal, per, per, hour whens 
23 times their nominal power 


|. 
> — 
¢ 
| BY US FOR | | 
; - \ 
THE 
À, 
3 
$ Lt : of ; ¥ fa 
~ 
Le 
: — = — 4 3 
-- = = Le 
~ — ‘ er = = 4 
These COME | 
| w* ~\* 2% A + 
| 
| 
| 


COMPANY, La. | 
BATTER AND” SEGONDARY AND: POROUS CELLS. 
Glectrical, aud General Gna neers. | 


Æ 


ay (NE > ‘TRAN SYORMESS. | 


spécial TEùMS To 
‘Cutalogde! dim’ 


— 
| Z: | 
4 à | : 
| 
. 22 = 


i 
* + A | 
‘aed - ans i | 
- :: Crankshafi and ged Slide Valve, eG | 


fap, 

21 


ALL THESE: @oops ARE SHOWN PULL SIZE ‘AND. KEPT. IN STOOK..... 


| 
| 
3 “ 2 
aa 
=” 7 
x af 
: 
j 
és 
4% 
{ 
| 
ry ™ NSP 
Je 
| 
| | 4 
| | ‘ } | 
i e 
80 
» 4 + 4 
> | | 78 i a 7 4 
| > 
| 
76 | 4 2: 
, ~ À 6 à 
> i “ : J 
| 
| 
68 69 70 71 7e 75 74 Br 
| | | 
| . 
+ À ©. 
:: 
{ 
| 
{ 
| 


19. 12, PRINCES STREET, HANOVER LONDON, 
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FREE 


Phe “QOMBINATION ” TELEPHONE as 
tor a thoroughly practical and 


Price ‘ia gall Station, with Call-Bell and 
Banery complete, for lines up to 2 miles. 


‘do. do. above 4 miles, 
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187, WEST REGENT STREET, GLASGOW: sno 
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ELECTRIC. LIGHT AND TELEPHONE ENGINEERS, 


MANUFACTURERS OF DYNAMOS, ARC LAMPS; MEASURING INSTRUMENTS, i 


Telephone Mo. 5488. ESTABLISHED 1870. ‘Telegrams: 
SILVER MEDAL INTERNATIONAL ELEOTRIO EXHIBITION. 1880. 


PHILLIPS 
OFFICES AND WORKS : Won, HACKNEY. WICK, LONDON 


MAN UFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 


FANCY BRAIDED WIRES OF EVERY DESORIPTION. | 
COTTON AND SILK. OOVERED WIRES FOR DYNAMO MACHINES, MAGNETS, Frese: 4e, an 


THE SOMOOL Of 


AND SUBMARINE TELEGRAPH Y. 
ESTABLISHED IN 1868. 


SENIOR CAPITO, M.lnst.ME. 
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At any of which places the instruments can he on and tasted. 
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WORKS 


| Electrical Engineers Rubber and Gutta" 
Percha Manufacturers. 


MANUFACTURERS OF 


CABLES, WIRES, INSTRUMENTS, INSULATORS, 
Mn: MOTORS, ARC LAMPS & FITTINGS, BATTERIES: 
CARBONS, TORPEDO APPARATUS. 

Hiectrie Light System for High and Low Tension. only system 

has given complete satisfaction. 


CONTRACTS ins for’ the and RQUIPMENT ‘of CENTRAL LIGHTING STATIONS, the LIGHTING of 
FACTORIES, HOUSES, and tho supply COMPLETE PLAT for ELECTRICAL, TRACTION and TRANSMISSION of POWER. 


 VULGANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS a 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL Tia 
for... CABS, CARRIAGES, BICYCLES, &c. SHEET, WASHERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL 
et MOULDED GOODS to any Pattern. 
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| EBONITE. | 
Nor AFFECTED BY WINEGAR OF RIC OF ACETIC. 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. © 1 


 INSULA 2ORS, BATTERY OELLS, SPEAKING TUBES, SHEET and 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
| STOPPERS, PUMPS. 


GUTTA PERCHA. 


TUBING, BELTING, ‘BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLE, 
SHEET, and TISSUE. | 


‘ESTIMATES AND PRICE LISTS ON APPLICATION. 


WAREHOUSES. 


100 104, ST, LONDOR, 


HEAD. OFFICES. 


108 ST, LONDON, 


ate 


NORTH SHIBLDS Borough Road. 


High Street, . | | 


SILVEÉRTOWN, ESSEX. FRANCE 


LEGRA DRESSES, » 
HEAD OFFICE—* Sil London.” | À er, London. of, 
BRANCHES—“ Silvergray” Town). Persan- Beaumont, 
‘Printed by 18 and 1% Middle Brest, and Pablo by he à Oo, 
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